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PREFACE    TO    THE   THIRD   EDITION. 


Since  the  publication  of  the  first  edition  of  this 
manual,  in  1898,  tropical  medicine  has  undergone  a 
remarkable  development.  Schools  of  Tropical  Medi- 
cine, recently  established  in  this  country,  in  Germany, 
and  in  France,  have  sent  out  a  large  number  of  men 
thoroughly  trained  not  only  in  tropical  practice,  but 
also  in  lines  of  investigation  specially  calculated  to 
advance  th(»  subject.  Our  own  Government  and  those 
of  India,  America,  and  Germany,  besides  the  Royal 
Society  and  several  of  the  Troj)ical  Schools,  have  from 
time  to  time  despatched  commissions  to  clear  up 
particular  points  in  tropical  disease.  The  British 
Medical  Association  has  instituted  a  Troj)ical  Section 
at  its  annual  meetings,  and  the  Journal  of  the 
Association,  and  other  leading  medical  journals, 
have  thrown  oj^en  their  columns  more  liberally 
than  heretofore  to  contributors  on  this  branch  of 
medicine.  The  general  public  also  has  shown  un- 
usual interest  in  several  recent  discoveries,  and 
l>oth  directly  and  indirectly  has  done  not  a  little 
to  encourage  the  profession  in  its  endeavours  to 
advance  tropical  medicine. 

The  result  of  all  this  has  been  a  phenomenal 
activity  in  the  study  of  tropical  disease  and  a 
corresponding  advance  in  our  knowledge. 


vi  Preface  to  the  Third  Ed!tion. 

It  would  be  impossible  to  indicate  here  all  that 
has  been  accomplished  during  these  last  five  years, 
but  I  might  point  out  more  especially  the  installation 
of  the  mosquito  as  a  leading  factor  in  tropical 
pathology,  the  establishment  of  the  mosquito-malaria 
theory,  the  discovery  of  the  relationship  of  this  insect 
to  yellow  fever,  the  discovery  of  the  precise  way 
in  which  Fxlaria  nocturna  is  inoculated  by  the 
mosquito,  the  discovery  of  trypanosomiasis  in  man, 
the  discovery  of  an  unsuspected  route  by  which 
Ankylostomum  diiodeiicde  may  get  access  to  the 
human  intestine.  Several  new  diseases  have  been 
added  to  the  already  sufficiently  long  category  of 
tropical  ailments,  and,  although  I  cannot  chronicle 
any  very  important  therapeutical  advance,  much  has 
been  added  to  our  knowledge  of  preventive  medicine 
and  considerable  advances  have  been  made  in  our 
means  of  diagnosis. 

These  and  other  important  discoveries  and 
developments  have  entailed  not  only  extensive 
revision,  but  also  expansion  of  this  manual,  and  an 
addition  to  the  number  of  its  illustrations.  Although 
every  endeavour  has  been  made  to  confine  it  to  its 
original  modest  dimensions,  I  regret  to  find  that  a 
material  addition  to  its  size  has  been  inevitable. 
Notwithstanding  this,  I  trust  the  manual  may  still 
l)e  found  to  fulfil  its  onginal  purpose  of  conveying 
adequate  information  in  small  com]>ass. 
March,  1903. 


PREFACE    TO    THE    FIRST    EDITION. 


A  MANUAL  on  the  diseases  of  warm  climates,  of 
handy  size,  and  yet  giving  adequate  information,  has 
long  been  a  want ;  for  the  exigencies  of  travel  and 
of  tropical  life  are,  as  a  rule,  incompatible  with 
big  volumes  and  large  libraries.  This  is  the  reason 
for  the  present  work. 

While  it  is  hoped,  that  the  book  may  prove  of 
practical  service,  it  makes  no  pretension  to  being 
anything  more  than  an  introduction  to  the  important 
department  of  medicine  of  which  it  treats  ;  in  no 
sense  is  it  put  forward  as  a  complete  treatise,  or  as 
being  in  this  I'espect  comparable  to  the  more  elaborate 
works  by  Davidson,  Scheube,  Kho,  Laveran,  Corre, 
Roux,  and  other  systematic  writers  in  the  same 
field. 

The  author  avails  himself  of  this  opportunity  to 
acknowledge  the  valuable  assistance  he  has  received, 
in  revising  the  text,  from  Dr.  L.  Westenra  Samljon 
and  Mr.  David  Kees,  M.R.C.P.,  L.P..O.P.,  SujMrin- 
t<."ndent,  London  School  of  Tropical  M<'(licine.  He 
wouUl  also  acknowledge  his  great  obligation  to  Mr. 
Richard  Mnir,  Pathological  Laboratory,  Edinbuigh 
University,  for  his  care  and  skill  in  preparing  the 
illustrations. 
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INTRODUCTION. 


THE    ^ETIOLOGY    OF    TROPICAL    DISEASES. 

The  title  which  I  have  elected  to  give  to  this  work, 
Tropical  Diseases,  is  more  convenient  than  accurate. 
If  by  ^^  tropical  diseases  "  be  meant  diseases  peculiar 
to,  and  confined  to,  the  tropics,  then  half  a  dozen 
pages  might  have  sufficed  for  their  description ;  for, 
at  most,  only  two  or  three  comparatively  uniin|)ortant 
diseases  strictly  deserve  that  title.  If,  on  thr  other 
hand,  the  expression  **  tropical  diseases  "  bo  held  to 
include  all  diseases  occurring  in  the  tropics,  then  the 
work  would  require  to  cover  almost  the  entire  range 
of  medicine ;  for  the  diseases  of  temperate  climates 
are  also,  and  in  almost  every  instance,  to  be  found  in 
tropical  climates. 

I  employ  the  term  "troj)ical  "  in  a  meteorological 
rather  than  in  a  geograj)hical  sense,  meaning  by  it 
sustained  high  atmospheric  temperature ;  and  by  the 
term  "  tropical  diseases  "  I  wish  to  indicate  diseases 
occurring  only,  or  which  from  one  circumstances  or 
another  are  s})ecially  prevalent,  in  warm  climates. 

It  nmst  not  l)e  inferred  from  this,  however,  that 
high  atmospheric  temperature  is  the  sole  and  direct 
cause  of  the  bulk  of  tropical  diseases.  Th(;  physio- 
logical machinery  of  the  human  body  is  so  adjusted 
that  great  variations  of  atmospheric  t<'mj)erature  can 
be  supported  by  man  with  impunity.  Indeed,  although 
temperature  acts  as  an  impoitant  pathogenic  factor, 
it  is  very  rarely  that  it  does  so  directly.  Extreme 
cold  may  cause  frost-bite;  exposure  to  the  sun,  sun 
erythema,  sun  headache,  and  symptomatic  fe\  er  ;  a 
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Iiot  atmosphere,  heat  exhaustion  ;  prolonged  residence 
in  hot  moist  climates  vague,  ill-detined  conditions  of 
debility  ;  residence  in  a  dry  cool  climate  a  contrary 
effect ;  profuse  sweating  from  heat  of  climate,  prickly 
heat.  But  none  of  these  states  can  with  justice  be 
regarded  as  disease. 

This  being  so,  it  is  natural  to  ask  :  In  what 
way  do  tropical  influences  affect  disease,  as  they 
undoubtedly  do;  and  why  should  it  be  that  some 
diseases  are  ])eculiar  to  tropical  climates,  or  are 
specially  prevalent  in  such  climates? 

Speaking  generally,  the  natives  of  tropical  coun- 
tries are  not  injuriously  affected  by  the  meteorological 
conditions  of  the  climates  they  live  in,  any  more  than 
are  the  inhabitants  of  moi'e  temperate  climates ;  their 
physiological  activities  are  attuned  by  custom  and 
habit  to  the  conditions  they  were  born  into.  The 
European,  it  may  be,  on  his  first  entering  the  tropics, 
and  until  his  machin^y  has  adjusted  itself  to  the 
altered  meteorological  circumstances,  is  liable  to  slight 
physiological  irregularities,  and  this  more  especially 
if  he  persist  in  the  dietetic  habits  appropriate  to  his 
native  land.  A  predisposition  to  certain  diseases, 
and  a  tendency  to  degenerative  changes,  may  be 
brought  about  in  this  way ;  but  acute  disease,  with 
active  tissue  change,  is  not  so  caused.  In  the  t^ropics, 
as  in  temperate  climates,  in  the  European  and  in  the 
native  alike,  nearly  all  disease  is  of  specific  origin.  It 
is  in  their  specific  causes  that  the  difference  between 
the  diseases  of  tempcjrate  climates  and  those  of  tropical 
climates  principally  lies. 

Modern  science  has  clearly  shown  that  nearly  all 
diseases,  directly  or  indirectly,  are  caused  by  germs. 
It  must  be  confessed  that  although  in  many  instances 
those  germs  have  been  discovered,  in  other  instances 
they  are  yet  to  find ;  nevertheless,  their  existence 
in  the  latter  may  be  confidently  postulated. 

Germs  are  organised  and  living  beings,  and,  like 
all  living  things,  demand  certain  physical  conditions 
for  their  well-being.     One   of   these   conditions  is  a 
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certain  temperature ;  another  is  certain  media ;  and 
a  third  is  certain  opportunities. 

In  the  majority  of  instances  disease  germs  are 
true  parasites,  and  therefore,  to  keep  in  existence  as 
species,  require  to  pass  from  host  to  host.  If,  during 
this  passage  from  host  to  host,  the  temperature  of  the 
transmitting  medium — be  it  air,  water,  or  food — be 
too  high  or  too  low  for  the  special  requirements  of 
the  germ  in  question,  that  germ  dies  and  ceases  to  be 
infective.  In  this  way  may  be  explained  the  absence 
from  the  tropics  of  a  class  of  directly  infectious  dis- 
eases represented  by  scarlet  fever,  and  the  absence 
from  temperate  climates  of  a  similar  class  of  diseai^es 
represented  by  dengue.  In  the  one  case,  during 
the  short  passage  from  one  human  being  to  another, 
tropical  temperature  is  fatal  to  the  air- borne  germ ; 
in  the  other  the  lower  temperature  of  higher  latitudes 
has  the  same  effect. 

In  another  type  of  disease,  of  which  tropical  sciily 
rin^^worm  (tinea  inibricata)  is  an  excellent  example,  the 
germ  vegetiites  on  the  surface  of  the  body,  and  is  thus 
exj)08ed  to  the  vicissitudes  of  climate.  One  of  the 
recjiiiieraents  of  the  germ  referred  to  is  a  high  atmo- 
spheric temperature  and  a  cerUiin  degree  of  moisture. 
Given  these  it  flouri.shes ;  remove  tliese  and  it  dies 
out,  just  as  a  palm  tree  or  a  bird  of  paradise  would 
die  on  being  transferred  to  a  cold  climate. 

Many  diseases  require  for  their  transmission 
from  one  individual  to  another  tlie  services  of 
a  third  and  wholly  different  animal.  Tlie  pro- 
pagation and  continued  existence  of  a  disease  of 
this  description  will  dei)end,  therefore,  on  the  pres- 
ence of  the  third  animal.  If  the  latter  be  a 
tropical  species,  tlie  disease  for  whose  transmission 
it  is  necessary  must  necessarily  be  confined  to  the 
tropics.  The  third  or  transmitting  animal  operates 
in  one  of  several  ways.  Thus  in  "  fly  disease,"  the 
protozoal  organism  which  is  the  direct  cause  of  the 
disease  is  carried  from  one  animal  to  another  on 
the  mandibles  of  the  tsetse  fly.     Consequently,  unless 
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the  passive  rble  of  the  tsetse  fly  is  intentionally 
imitated  by  man,  the  disease  is  not  found  outside 
what  is  known  as  **  the  fly  belt,"  the  geographical 
limits  of  which  are  very  circumscribed,  depending, 
among  other  things,  on  tropical  conditions.  Similarly, 
although  on  a  somewhat  different  principle,  the.  geo- 
graphical range  of  malaria  and  of  fllariasis  is  deter- 
mined by  that  of  certain  species  of  mosquito  which 
ingest  and  act  as  intermediate  hosts  to  the  respective 
germs,  and,  so  to  speak,  prepare  them  for  entrance 
into  their  human  host.  The  distribution  of  a  large 
number  of  animal  parasitic  diseases  depends  in  this 
way  on  the  distribution  of  the  living  inoculating 
agency,  as  in  "fly  disease,"  or  of  the  intermediate 
hosts,  as  in  malaria  and  fllariasis.  When  this  third 
animal  happens  to  be  a  tropical  species,  the  disease 
it  subtends,  so  to  speak,  is,  in  natural  conditions, 
necessarily  tropical  also. 

Certain  diseases  are  common  to  man  and  the  lower 
animals.  If  these  latter  happen  to  be  tropical  species 
the  opportunities  for  man  to  contract  the  common 
disease  are  most  frequent,  or  are  only  found,  in  the 
tropics.  Such,  most  probably,  are  some  of  the 
tropical   ringworms. 

Certain  parasites  are  so  organised  that  before  re- 
enteiing  man  they  must  pass  a  part  of  their  lives  as 
free  organisms  in  the  outer  world,  where  they  require 
a  rehitively  high  temi>erature  for  their  development. 
Such  parasites,  therefore,  and  the  diseases  they  give 
rise  to,  must  necessarily  be  troj)ical  or  sub- tropical. 
The  Aiikylostomum  duodenale  and  ankylostomiasis  is 
an  instance  in  point. 

There  is  a  class  of  intoxication  diseases  which 
depend  on  toxins  generated  by  germs  whose  habitat  is 
the  soil,  water,  or  other  external  media,  and  whose 
germs  do  not  enter  the  human  body  as  a  necessary 
feature  in  their  life-histories,  although  their  toxins 
may.  The  yeast  plant  and  its  toxin,  alcohol,  and 
the  disease  it  causes,  alcoholism,  is  the  most  familiar 
example  of  this.     Such,  too,  are  ergotism,  pellagra, 


Introduction.  xxiii 

and,  perhaps,  lathyrism.  The  beribeii  germ,  its  toxin 
and  beriberi,  is  probably  another.  These  germs  require 
certain  temperatures  and  certain  media  ;  consequently 
the  diseases  they  produce  have  a  corresponding  geo- 
graphical range.  If  one  of  these  conditions  be  a 
high  temperature,  the  disease,  as  in  the  case  of  beri- 
beri, is  a  tropical  one. 

Lastly,  I  can  conceive,  and  believe,  that  there  is 
another  and  less  directly-acting  set  of  conditions 
influencing  the  distribution  of  disease,  conditions 
which  as  yet  have  been  ignored  by  epidemiologists,  but 
which,  it  seems  to  me,  must  have  an  important  bear- 
ing on  this  subject  Disease  germs,  their  transmitting 
agencies,  or  their  intermediate  hosts,  being  living 
organisms,  are,  during  their  extracorporeal  phases, 
necessarily  competing  organisms,  and  therefore  liable 
to  be  preyed  upon,  or  otherwise  crushed  out,  by  other 
organisms  in  the  struggle  for  existence.  The  malaria 
parasite  is  absent  in  many  places  in  which,  appar- 
ently, all  the  conditions  favourable  for  its  existence 
are  to  be  found  in  perfection.  Why  is  it  not  found 
there,  seeing  that  it  must  certainly  have  been  fre- 
quently introduced  1  I  would  suggest  that  in  some 
instances  this,  and  other  disease  germs,  or  the  organ- 
isms subtending  them,  are  kept  under  by  natural 
enemies  which  prey  on  them,  just  as  fishes  prey  on 
and  keep  down  water-haunting  insects,  or  as  mice  do 
humble-bees.  The  geographical  range  of  such  disease 
germs,  therefore,  will  depend,  not  only  on  the  pre- 
sence of  favourable  conditions,  but,  also,  on  the 
absence  of  unfavourable  ones.  Herein  lies  a  vast 
field  for  study,  and  one  which,  as  yet,  has  not  been 
touched  by  epidemiologists. 

In  these  and  similar  ways  the  peculiar  distri- 
bution of  tropical  diseases  is  regulated.  The  more 
we  learn  about  these  diseases  the  less  important  in 
its  bearing  on  their  geographical  distribution,  and 
as  a  direct  pathogenic  agency,  becomes  the  role  of 
temperature  per  »e,  and  the  more  the  influence  of  the 
tropical  fauna. 
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It  is  evident  froui  what  has  been  advanced  that  the 
student  of  medicine  must  Ix)  a  naturalist  l)efore  he  can 
hope  to  become  a  scientific  epidemiologist,  or  pathol- 
ogist, or  a  capable  practitioner.  The  necessity  for  this 
in  all  departments  of  medicine  is  yearly  becoming  more 
apparent,  but  especially  so  in  that  section  of  medicine 
which  relates  to  tropical  diseiise.  This  is  further 
accentuated  if  we  reflect  that,  although  we  do  know 
something  about  a  few  of  the  tropical  diseases  and 
their  germs,  there  must  be  many  more  tropical  disetises 
and  tropical  disease  germs  about  w^hich  we  know 
absolutely  nothing.  Who  can  doubt  that  just  as  the 
fauna  and  flora  of  the  tropical  world  are  infinitely 
richer  in  si)ecies  than  those  of  colder  climates,  so 
there  is  a  corresponding  distribution  in  the  wealth 
and  poverty  of  pathogenic  organisms  ;  and  that  many, 
if  not  most,  of  the  tropical  diseases  have  yet  to 
be  differentiated  \  Opportunities  and  appliances  for 
original  pathological  study  are,  from  circumstances, 
too  often  wanting  to  the  tropical  pi'actitioner ;  but, 
in  this  matter  of  the  aetiology  of  disease,  he  certainly 
enjoys  opportunities  for  original  research  and  dis- 
covery far  superior  in  novelty  and  interest  to  those 
at  the  command  of  his  fellow  inquirer  in  the  well- 
worked  field  of  European  and  American  research. 

In  the  following  pages  I  have  included  certain 
cosmopolitan  diseases,  such  as  leprosy  and  plague, 
diseases  which,  properly  speaking,  do  not  depend  in 
any  very  special  way,  or  necessarily,  on  climatic  con- 
ditions. They  have  been  practically  ousted  from 
Euro|)e  and  the  temperate  parts  of  America  by  the 
spread  of  civilisation,  and  the  improved  hygiene  that 
has  followed  in  its  train ;  and  are  now  virtually 
confined  to  tropical  and  sub- tropical  countries,  where 
they  still  survive  under  those  backward  social  and 
sanitary  conditions  which  are  necessary  for  their 
successful  propagation,  and  wiiich  are  more  or  less  an 
indirect  outcome  of  tropical  climate. 
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CHAPTER   I. 

MALARIA. 

DeflniUoii. — Protozoal  parasites  belonging  to  the 
Sporozoa^  Order  H^mocytozoa^  Genus  Hasniamceha^ 
whose  definitive  host  is  the  mosquito,  and  whose 
intermediate  host  is  man  and,  possibly,  other  verte- 
brates. In  man  they  inhabit  the  red  blood  corpuscles, 
giving  rise  to  fever — usually  of  a  periodic  chai-acter, 
anseraia,  enlargement  of  the  spleen,  and  the  deposit  of 
a  black  pigment  in  the  viscera  and  elsewhere.  Certain 
of  their  phases  are  amenable  to  quinine. 

THE    PARASITE.* 

Proofs  that  the  malaria  parasite  is  the  catise  of 
malarial  disease. — It  is  now  certain  that  the 
presence  and  proliferation  in  the  blood  of  this 
parasite,  discovered  by  Laveran  in  1880,  is  the 
cause  of  what  was  formerly,  and  is  still,  known  as 
"  malarial  disease."  The  following  are  the  principal 
reasons  for  this  belief: — 

1.  The  occurrence  of  the  parasite  in  the  blood 
is  practically  always,  sooner  or  later,  associated  with 
the  clinical  phenomena  of  malarial  infection. 

2.  Malarial  fever  throughout,  or  at  one  time  or 

*  In  previous  editions  of  this  manual,  in  cU'fert»noe  to  the 
prevailing  custom,  the  malaria  {Mirasite  was  designated  **  Plas- 
modium"* or  "plasmodiummalariiL*."  The  ttrrm  is  very  proiwrly 
falling  into  disuse.  The  malaria  parasite  is  m  no  sense  a  '*  Plas- 
modium '*  in  the  zoological  meaning  of  the  word. 
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another  during   its  course,  is   invariably  associated 
with  the  presence  of  the  parasite  in  the  blood. 

3.  The  phases  of  malarial  fevers  bear  a  definite 
relation  to  the  phases  of  the  life-cycle  of  the  parasite. 

4.  Those  absolutely  characteristic  features  of 
malarial  disease — melan»mia  and  malarial  pigmenta- 
tion of  viscei-a — are  fully  accounted  for  by  the 
melanin-forming  property  of  the  parasite. 

5.  Intravenous  injection  of  blood  from  a  case  of 
malarial  infection — that  is,  of  blood  containing  the 
parasite — is  generally,  after  an  incubation  period 
of  eight  to  twelve  days,  followed  by  an  attack  of 
malarial  fever,  and  by  the  appearance  of  the  parasite 
in  the  blood  of  the  person  injected. 

6.  The  administration  of  quinine,  which  brings 
about  the  cessation  of  the  clinical  symptoms  of  acute 
malarial  infection,  rapidly  causes  most  phases  of  the 
parasite  to  disappear  from  the  blood. 

7.  If,  after  they  have  imbibed  malarial  blood, 
certain  species  of  mosquitoes  be  dissected  at  serial 
intervals,  the  evolution  of  the  malaria  parasite  can  be 
followed  in  their  tissues  until,  finally,  the  germs  of 
the  parasite  can  be  tracked  into  the  cells  and  secre- 
tion of  the  veneno-salivary  glands  of  the  insect 

8.  If  after  a  week,  or  thereby,  a  similarly-fed 
mosquito  bite  a  hitherto  uninfected  man,  in  many 
instances,  after  a  few  days,  that  man  will  exhibit 
the  clinical  phenomena  of  malarial  infection  and  the 
characteristic  parasite  in  his  blood. 

The  proof  of  the  causal  relationship  of  the  para- 
site to  the  disease  may  therefore  be  said  to  be 
complete. 

MORPHOLOGY    AND    HlSTOLOliY. 

Ti\ere  are  several  varieties,  possibly  species,  of 
malaria  parasites.  The  distinctive  characteristics 
of  each  of  these  will  be  detailed  farther  on.  The 
following  brief  description  is  confined  to  what  may 
1^  regarded  as  the  generic  features  common  to  all. 

Its  three  phases, — The  malaria  parasite,  like  all 
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true  parasites,  must  be  adapted  not  only  for  a  life 
inside  its  hosts,  but  also,  in  order  that  its  continuance 
as  a  species  may  be  assured,  for  a  passage  from  one 
host  to  another.  Consequently,  as  regards  man,  it 
exhibits  two  distinct  phases — an  intracorporeal  and 
an  extracorporeal ;  clinical  observation  makes  it 
certain  that  there  is  yet  another — a  latent  phasa 

Intracorporeal  or  human  cycle. 

Each  variety  or  species  of  malaria  parasite  has  its 
special  and  more  or  less  definite  intracorporeal  life- 
span of  twenty-four  hours,  of  forty-eight  hours,  or  of 
seventy-two  hours. 

On  examining  malarial  blood  towards  the  end  of 
one  of  these  cycles,  an  hour  or  two  before  the  occur- 
rence of  one  of  the  paroxysms  of  the  characteristic 
periodic  fever  it  induces,  the  parasite  may  be  recog- 
nised as  a  pale,  somewhat  ill-defined  disc  of  proto- 
plaisni  occupying  a  larger  or  smaller  area  within  a 
proportion  of  the  red  blood  corpuscles  (Fig.  1,  a). 
Scattered  through  this  pale  body  are  a  number  of 
particles  of  intensely  black  or  reddish-black  pigment 
— melanin. 

By  making  fresh  blood  films  and  repeating  his 
examinations  at  short  serial  intervals,  the  ob.server 
is  enabled  to  infer  that  the  following  changes  syste- 
matically occur  in  this  disc  of  pigmented  protoplasm. 
After  a  time,  a«  the  parasite  matures,  the  scattered 
pigment  particles  collect  into  little  groups,  sometimes 
into  radiating  lines.  These  pigment  groups  subse- 
quently concentrate  into  one  or  two  larger  and  more 
or  less  central  blocks,  around  which  the  pale  proto- 
plasm of  the  parasite  arranges  itself  in  minute 
segments  which  finally  acquire  a  globular  form  and 
appear  as  well-defined  spherules — spores  (Fig.  1, 
6,  c,  d).  The  including  blood  corpuscle  then  breaks 
down  and  the  spores,  none  of  which  contains  pigment, 
fall  apart,  and,  along  with  the  clump  or  clumps  of 
melanin,  become  free  in  the  liquor  sanguinis  (Fig.  1,  e). 
The  pha^^ocytes  now  quickly  absorb  the  melanin  and 
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many  of  the  s|voFes,  A  proportion  of  the  Intter, 
escaping  the  phagocytes^  attach  themselves  to  other 
blood  rorpum?les  which,  in  some  iin known  way*  thi»y 
contrive  to  enter  (Fig*  l>/)»  In  the  Interior  of  t!ie«© 
newly  infected  corpUBcles  the  young  |)arasites  ex  Li  hit 
active  arotehoid  raovemeiit,  shooting  out  and  i-etract- 
ing  long  pseudopodia,  ami  growing  at  \\w  irxpena© 
of  the  hemoglobin  (Fig,  1,  </).  This  B^ibst-ance  they 
asaiEailate,  converting  it  into  the  pale  j  i  ro  topi  asm  io 
matrrial  oonetituting  the  miiSR  of  thr  parasite  and 


Fig.  L--Hfulittiioii  t^t  ilir  bciilgn  t<erUAri  |«nM»iu<i ;  uii«uln«it    {(.vmiAUA 
frtm  Thtijfer  ami  ittwHmtt*^ 

into  the  melanin  particles  (^g-  1,  A,  i)^  As  the 
para^jit'e  becomes  larger  its  omiebuid  movetnents 
graduiilly  slow  rlown  until  all  motion  Hnally  ceases  i 
just  before  S[M>rulatiori  and  completion  of  the  cycle 
(Fig,  1,  ./),  l>e3^oiid  slight  tnini^lation  move  men  I  of 
the  pigment  i«trticleH,  tlie  parawite  is  passive. 

,StrncfHre  of  the  jxtroiitrg.  —  By  appnjpriato 
staining  **f  the  fr^  spore  (Fig.  2,  b,  f,  d)  it 
Is  found  tn  coiisiat  of  a  nnuute,  df^eply  tinted 
nucleolus  surrounded  hy  an  unstained  (in  itn  early 
stage  not  very  n]iparent)  vesiculur  nucleus,  nnd  this 
Again  by  a  somewhat  lightly  tinted  covering  of  proto- 
plasm. After  the  spore  bus  entered  a  Wood  cor- 
puscle  (Fig.  2,  «),  staining  shows  that  the  vesiculRT 
nucleus  has  become  larger  and  more  dlstinctj  that  the 
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protoplasm  has  increased  in  bulk,  and  that  the  deeply 
stained  nucleolus,  which  is  sometimes  double,  has 
come  to  lie  eccentrically  in  the  nucleus,  and  both 
eccentrically  in  the  parasite.  On  account  of  the 
relatively  large  size  of  the  unstained  nucleus,  the 
eccentric  position  of  the  deeply  stained  nucleolus, 
and  the  narrow  rim  of  stained  protoplasm,  the 
younger  parasites  look  like  so  many  minute  blue 
signet-rings  stuck  on  to  the  blood  corpuscles.  As  the 
parasite  grows  and  approaches  maturity  the  nucleolus 


Fi};.  2.     Evdliition  of  the  Iw'nign  tertian  parasite  :  staintnl  with  metliylon 
blue.     {Compiled  from  Mamuibenj.) 

enlarges,  becomes  less  detined,  and  then  disperses ; 
the  vesicular  nucleus  also  becomes  (enlarged  and  less 
distinct  (Fig.  2,  /,  ^,  //,  i).  Finally,  just  before 
sporulation,  both  nucleus  and  nucleolus  cease  to  be 
distinguishable  (Fig.  2,  y,  a).  Apparently  at  this 
stage  these  elements,  in  some  undetermined  way, 
become  fragmented  and  diffused  throughout  the 
proto[)lasm.  Later  the  nuclear  elements  reappear  as 
numerous  minute,  scattered  nucleoli  ;  and  it  is 
around  these  that  the  protoplasm  of  the  segment- 
ing parasite  arranges  itself  to  form  the  spores 
(Fig.  2,  6,  c).  The  vesicular  clianicter  of  the  nucleus 
does  not  usually  appear  in  the  sjwres  until  after  they 
have  become  free  in  the  liquor  sanguinis  (Fig.  2,  d). 
The   melanin   particles,   so   characteristic   of  the 
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malaria  germ,  occur  as  black  or  very  dark  red  dust- 
like specks,  coarse  grains,  or  short  rods,  either  isolated 
or  aggi'^gated  into  larger  or  smaller,  more  or  less 
dense,  clumps.  Until  the  concentration  of  pigment 
which  precedes  sporulation  takes  place  the  particles 
are  scattered,  being  located  principally  in  what,  were 
we  to  regard  the  parasite  as  an  amcvba,  might  be 
described  as  the  ectosarc.  Apparently  so  long  as 
the  nucleus  remains  entire  the  pigment  is  peripheral ; 
when  segmentation  occurs  in  the  nucleus  the  pigment 
becomes  central. 

Such  is  a  brief  account  of  the  cycle  and  structure 
of  one  phase  of  the  parasite.  From  it  we  may 
understand  how  the  parasite  maintains  itself  and 
multiplies  inside  the  human  body.  It  does  not 
explain,  however,  the  two  other  important  biological 
features  wliich  analogy  and  observation  clearly  indi- 
cate— namely,  its  latency  in,  and  its  life  outside,  the 
human  body. 

I^atent  phase. — It  is  a  well-established  fact 
that,  concurrently  with  the  subsidence  of  acute 
clinical  symptoms,  the  parasite  may  disappear  from 
the  general  circulation.  This  it  does  either  spon- 
taneously, or  as  a  result  of  the  administration  of 
quinine.  In  the  majority  of  instances  the  dis- 
appearance is  only  temporary.  Usually,  after  an 
interval  of  weeks  or  months,  the  parasite  reappears 
in  the  general  circulation  concurrently  with  a 
renewal  of  the  clinical  phenomena.  As  to  the 
organ  or  tissue  it  selects,  or  as  to  its  appearance  and 
structui-e  during  this  time  of  latency,  or  as  to  the 
exact  c(mditions  which  cause  it  once  more  to  resume 
active,  propagating,  circulating  life,  nothing  is  posi- 
tively known.  This  much,  however,  we  do  know — 
namely,  that  physiological  strain  or  vital  depres- 
sion in  the  host  tends  to  bring  about  conditions  which 
break  up,  and  that  quinine  and  vital  vigour  tend  to 
brin*(  about  conditions  which  favour,  lat<'ncy. 

In  a  paper  read  before  the  Horlin  Medical  Society,  May  31, 
1898,  A.  riehn  sugj^st^d   that  tho  miniitG  (olonrable  Hpeckn 
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(Fig.  3)  which  are  detectable  in  a  proportion  of  the  blood  cor- 
puscles in  certain  individuuls,  and  which  are  familiar  enough  to 
everyone  accastomed  to  working  with  stained  specimens  of 
malarial  blood,  are  really  the  latent  phase  of  the  |)arH.sitc. 
Plehn  states  that  in  West  Africa  a  condition  of 
ansemia,  corresponding  in  character  to  that  of 
malaria,  often  develops  in  the  European  soon  afti^r 
his  arrival  in  the  country  and  before  the  ordinary 
malaria  parasite  appetirs  in  his  blood,  and  borore 
he  has  had  any  attack  of  fever.  In  such  theso 
specked  corpuscles  nre  to  be  found.  Plehn  callH 
these  chromatophilic  granules,  in  allusion  to  their 
supposed  function,  "  primitive  bodies.'*  He  believes 
they  multiply  in  the  blood,  destroying  and  infe^tinyr 
the  corpuscles  indefinitely  until  certain  conditions 
(those  that  provoke  malarial  fever)  occur,  when  they  develop 
into  the  larger  ammboid,  fever-causing  phase  of  the  parasite. 
After  the  subsidence  of  the  fever  and  disappearance  of  the  fever 
phase  of  the  parasite,  the  "primitive  bodies"  renppear,  and 
continue  in  the  blood  as  the  latent  phase  of  the  parasite,  and, 
accordieg  to  Plehn,  form  a  valuable  test  of  the  presence  of 
latent  malarial  infection.  So  far,  these  views  and  obsoivation^ 
have  not  been  generally  accepled,  most  pttthologists  regarding 
these  ''primitive  bodies"  as  being  identical  in  their  nature 
with  the  chromatophilic  granules  so  frequenlly  met  with  in 
other  anemic  conditions. 

EiKtracorporeal  or   mo^^qiiito   cycle. 

As  it  is  unreaHonable  to  suppose  that  an  organism 
which  propagates  so  actively  in  the  human  body  lias 
no  opportunity,  either  by  passing  from  one  host  to 
another  or  in  other  ways,  of  continuing  its  species, 
we  are  forced  to  conclude  that  some  provision  must 
exist  in  the  economy  of  the  parasite  that  enables  it 
to  leave  and  enter  successive  hosts.  The  problems 
suggested  by  this  consideration  are :  First,  how 
does  the  malaria  jmrasite  leave  the  human  body  ; 
second,  what  is  its  life  when  temporarily  outside  the 
human  body ;  and,  tliird,  how  does  the  panisite 
enter  the  human  body  ? 

The  flcufellated  body. — When  fresh  malarial  blood 
is  examined  some  tim  ?  after  it  has  been  mounted  as 
a  wet  preparation,  it  is  no  unusual  thing  to  see  what 
is    known    as    the    "flagellated    bo<ly "  *    (Fig.    4). 

*  The  cxprvHsions  "  flagellated  WAy  "  and  "  flagelluin,"  ap- 
plie«l    to    this    phase    of    the    niahiria    iiarasit4%    are   Hornt'wh  it 
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Varieties  of  ttk  bqdjr  are  found  in  all  forma  of 
malarial  infectton,  both  in  the  oorr^po tiding  par^!iit€;« 
of  the  lower  wiirm-blooded  animals  and  in  the 
forms  speciiU  to  man.  It  w  a  atrange-looking* 
octopus-like  creature,  with  long,  actiTely-nioving 
arms.  Though  compot>efl  of  the  samo  materials — 
namelj,  colourless  protoplasm  and  dark  n>elaniu 
granules— it     differs    in    many    respects    from    thei 
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ordinary  forms  of  the  parasite,  more  esjwcially  ia 
the  fact  that  it  is  not  intracorpuscular,  but  free  in 
the  liquor  saiiguinis.  The  long,  whip  like  arms, 
numbering  from  one  to  six,  or  even  mom,  are 
usual  ly  designated  ffagelia.  They  ai-e  exceeding  I  j 
delicate  and  ph'ant  ti laments,  ditHcult  to  see  not  only 
on  account  of  their  delicacy  but  alao  on  account  ot 
the  rapidity  of  their  movementJ^,    Sotoetimes  bulbous 

muleadlag.  Ttie  Aftgelk  of  the  maluriA  pttm^iti?  nre  in  tio 
seme  ftxis!og!ciii«  to  tbe  ilAgella  tti  tbe  IbgdUU;  thej  t^^Uy 
function  an  iperniatoxaa.  Their  jirufwr  xtmUtgicftl  tiiftniL'  ii 
**  mJ<irP|iEiiTiii^t«. ' 
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%%  the  free  extremity,  so  me  times  pre^entiRg  one  or 
more  swellings  iu  their  continuity,  the  Hagella  are 
thi^e  or  four  times  as  long  as  a  blood  corpnscle  is 
lifoad.  At  first  thev  are  attached  to  the  jieriphery  of 
Ihe  pignieiiled  central,  nion^  or  lesa  spherical,  bo<ly^ 
which  is  about  half  the  diameter  of  a  red  MqckJ 
oorpuscl*^.  The  raoveme»)ts  of  the  rtngeHa  are  so 
vijjorous  ih:*t  ihey  donbli^  up  and  diJ^tort  temporarily 


thcise  corpupcles  with  which  they  chaoce  to  come  in 
eontact.  Occasionally  it  may  l>e  oiiserved  that  one 
more  of  tli*>  tinge Ua  break  away  from  the  central 
here  anil  swim  free  in  the  blood  (Fig.  5),  remaining 
setive  for  a  c^insidenible  time— Heverai  hours  perhaj>8 
— liefore  Hnally  vanishing.  When  swimming  free  in 
the  plaama,  and  also  while  still  attached  to  the  sphere, 
the  flagelluni  indulges  in  three  kinds  of  movements  : 
—(a)  an  nndulatory  movenient,  evidently  intended 
for  locomotion  ;  (/*)  a  vibratory  movement,  apparently 
provoked  by  contact  witJi  a  reflating  Vxidy,  a»  a 
bkxKi    corpuscle ;    in    i,uch   circumstances    the*   little 
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filament  is  sometimes  seen  to  straighten  itself  out 
and  shiver  like  a  slender  rod  when  it  is  struck  on  the 
ground  ;  (c)  a  coiling  up  movement,  usually  seen  just 
before  the  flagellum  finally  ceases  to  move. 

It  is  of  importance  to  bear  in  mind  that  these 
flagellated  bodies  are  never  seen  in  newly  drawn 
blood,  and  that  thoy  come  into  view  only  after  the 
slide  has  been  mounted  for  some  time — ten  to  thirty 
minutes,  or  even  longer,  according  to  circumstances. 

Source  of  tJie  Jlagellated  body. — Careful  obser- 
vation shows  that  the  flagellated  bodies  are  developed 
from  two  forms  of  the  intracorpuscular  parasite — 
namely,  in  certain  types  of  malarial  infection  from 
what  is  known  as  the  "crescent  body";  in  other 
types  from  certain  large  intracorpuscular  parasites 
closely  resembling  the  mature  parasite  (Fig.  1 ,  j)  just 
prior  to  concentration  of  pigment  and  sporulation. 

The  crescent  body, — These  bodies,  and  conse- 
quently the  flagellated  body,  are  not  present  in  the 
blood  at  the  commencement  of  a  malarial  infection, 
or  necessarily,  esp)ecially  if  it  be  long  delayed,  at  the 
commencement  of  the  recrudescence  of  a  latent  infec- 
tion. They  come  into  the  blood  only  after  a  week  or 
ten  days  from  the  outset  of  acute  clinical  symptoms. 
At  first  few  in  number,  and  perhaps  difficult  to  find, 
they  gradually  become  more  numerous,  persist  for 
days  after  the  disappearance  of  the  other  forms  of  the 
parasite  and  the  decline  of  the  acute  symptoms,  and 
then  gradually  disappear.  Unlike  the  other  forms 
of  the  parasite,  they  are  not  affected  by  quinine. 
They  may  vanish  from  the  blood  after  a  week,  or 
peraist  in  it  for  six  weeks  or  longer.  They  may 
be  very  numerous,  several  in  every  field  of  the 
microscope,  or  so  scanty  that  several  preparations 
may  have  to  be  searched  before  one  is  discovered. 

The  shape,  size,  and  structure  of  the  crescent 
body  can  best  be  comprehended  from  the  illus- 
tration (Fig.  6).  The  principal  features  to  be  noted 
are  its  very  definite  mathematical  shape ;  the 
probable  existence  of  a  delicate  limiting  membrane ; 
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the  prea**nce  of  needle -shaped  nialanin  parti  cle** 
usually  about  the  centre  of  the  parasite,  though 
feortie times  nei*rer  one  end  ;  and  a  peculiar  l>ow-like 
and  exceedingly  delicate  line  that,  sprijiging  fixmi 
a  point  somewhat  inside  the  itjunded  off  tips  of 
the  hoi-na  of  t!je  creHcent,  bridges  its  concavity* 
Mnnifei^tly  tfiis  Ijow  repn'sents  the  outline  of  the 
jvniaitis  of  the  blood  corpuscle  in  which  the  paiusite 


had  developed.  In  many  Instances,  especially  in 
ttained  Bpecinienn.  the  eontinuatiim  of  the  red  blow! 
cor|iiiBcle  can  be  distinctly  tiaced  around  the  con- 
vexity «*f  the  crescent.  Thin  eircunistance,  together 
with  the  fact  that  the  uiaterial  itieluded  by  ihe  bow 
and  also  occaJii  tin  ally  *=een  ah  a  delicate^  sometimea 
slightly  jagged,  nni  around  the  convexity  of  the 
ereBceut,  gives  the  ntaining  react  ions  of  hienioglobip^ 
pr<jveM  that  thia  form  of  the  malaria  pai^aait^,  like 
the  ordinary  &infi*boid  bodies  already  deHcrilw*d,  is 
nl  so  in  t  racorpu^c  u  1  an  81  igh  t  d  i  !fe  ren  cep,  ]  >ar  ti  eu  I  a  riy 
a«  regards  the  **harpneHS  uv  fjbtunone.sH  of    I  he  horns, 
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occur ;  biiti  on  tlio  whole,  the  ci^encetit^  u.i'e  very 
uniform  in  apfMiariiiiee,  Very  rarely  tirin  or  double 
crt?aceats — that  is,  two  crescents  in  one  corpuscle  — 
are  encountered  (Fig*  7)* 

Three  types  of  crescent 
iiccur;  one  in  which  the  pigment 
in  scattered  throughout  the  pai'si- 
site,  one  in  wliich  the  pigment 
is  concent  ratetl,  and  one  in 
whlek  the  [jroloplasm  shows 
vacuolAtioti  and  other  signs  of 
degeneration.^  The  fii^t,  it  is 
iK'lieved,  are  young  &nd  imma- 
Lurtu  the  second  mature,  and  tht* 
thini  eflete  parasites.  In  the 
first,  the  pigment  rod.s  sometimes 
exhibit  slight  li'anshition  as  well 
a^  vibmtory  movements ;  in  the 
two  latter  the  pigment  is  quies- 
tsent  The  firnt,  or  younger  type 
of  crescent^  stains  ttniformly : 
but  in  the^'Cond  tyjie  the  staining,  in  many  instances, 
is  markedly  bipolar,  a  clear,  unstained  area  occupying 
the  middle  of  each  horn,  whilst  a  zone  of  staineil 
pmtoplasm  ocscupies  the  peripher)%  and  a  bridge  of 
stained  nmterial  divides  the  two  liorns  at  the  centre 
of  the  crKSt-^nt.  By  dissolving  tht*  melanin  jiarticles 
at  the  centre  of  the  crescent  with 
weak  solution  of  ammonia,  and  8U*»- 
sequently  staining,  what  looks  like  a 
fbuble  nucleolus  ct^n  sometimes  In- 
demonstrated  just  at  the  central 
bridge  or,  in  other  words,  at  the  point 
of  junction  of  the  two  i^lements  of 
which  the  orescent  apj^ears  to  be  formc-^l* 

*  Oft  Tux'fniiit  *'^i  HifeiiL*  pviili!iii!i'j»  of  Ji  dinililfii  atrtictufe 
Manuiibc^ri^  rt+^iird^  \hn  dTscfnt  n*  «  syfrtrium  :  tlint  i»  to  wiy,  na 
Hit*  r¥«iilt  of  thij  cotijugnLtiou  of  two  wmrpttniil  forftia  in  n.  doubly 

iufrn  *    »  -i-,  II  eirciuii  tfifttH3  which  ho  corisider*  (five*  ii 
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As  will  be  shown  in  the  se  ^uel,  these  crescent  bodies 
and  the  large  intracorpuscular  forms  just  alluded  to,  are 
sexual  in  their  functions.  As  regards  the  crescents, 
there  are  cei-tain  diiferences  in  the  appearance  of  the 
protoplasm,  in  the  arrangement  of  the  pigment,  and  in 
the  characters  of  the  nucleus  as  revealed  by  staining, 
which  are  distinctive  of  the  male  and  female  crescents 
respectively.  In  one  type  of  crescent  the  protoplasm 
IS  hyaline  and  the  pigment  somewhat  loosely  arranged. 
In  another  type  the  protoplasm  is  faintly  granular 
and  the  pigment  more  concentrated,  being  arranged  as 
a  well  defined  ring  about  the  centre  of  the  parasite. 
The  former  is  male,  the  latter  female.  The  proto- 
plasm of  the  male  parasite  stains  more  deeply,  and  its 
nucleus  is  larger  than  in  the  female  parasite. 

The  more  immature  forms  of  the  crescent  are  said 
to  begin  to  be  recognisable  in  the  spleen  and  bone 
maiTow  about  the  fourth  day  after  a  malarial  attack 
commences.  At  first,  according  to  Bantianelli  and 
Bignami,  they  are  minute,  highly  refringent  amoeboid 
bodies.  They  are  rarely  encountered  in  peripheral 
blood  ;  there  the  creHcent  body  does  not  begin  to 
show  itself  till  it  approaches  maturity,  about  a  week 
after  the  first  crop  of  ama'boid  parasites  associated 
with  the  fever  paroxysm  has  appeared. 

Formation  of  the  flngellnied  body. — Ordinarily,  if  a 
number  of  crescent  bodies  are  kept  for  a  time  under 
observation  on  the  microscope  slide,  a  certain 
proportion  of  them  will  be  seen  slowly,  or  more 
rapidly,  to  undergo  change  of  shape,  gradually 
bcK^oming  converted  into  squat  crescents,  tlien  into 
oval  bodies,  and  then  into  spheres  (Fig.  9,  «,  6,  c), 
whilst  the  rt^niains  <»f  the  enclosing  blood  corpuscle? 
fall  to  pieces  or  melt  away.  The  n'uiains  of  the 
blo<xl  corpuscle  are  often  seen  as  a  small,  slightly 
hsemoglobin-tinted  sphere  lying  in  contact  with  or 
near  the  parasite.  The  spheres  so  formed  are  of  two 
types  in  correspondence  with  the  sex  of  the  par- 
ticular crescent  from  which  they  originate,  some — 
the    male — having    hyaline,    others — the     female — 
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having  granular,  protoplasm.  At  first,  the  pigment 
particles  in  the  crescent,  in  the  oval  body,  and  in 
the  sphere,  are  motionless  and  central ;  more  rarely 
they  are  eccentric.  By  and  by,  in  many  of  the  spheres 
these  particles  tend  to  arrange 
themselves  as  a  ring,  lying  in 
contact  with  the  inner  surface 
of  what  may  be  a  very  fine,  in- 
visible membrane,  and  occupy- 
ing the  central  third  of  the 
sphere,  and  forming,  as  it  were,  a 
small  central  sphere  within  the 
larger  sphere.  After  a  time  in 
the  hyaline  spheres  the  pigment 
particles  begin — at  first  slowly 
and  intermittently,  afterwards 
more  energetically  —  to  dance 
about.  As  the  movement  of 
the  pigment  increases  in 
rapidity  and  energy  the  entire 
sphere  seems  to  i>artake  in  the 
agitation— to  (juiver,  to  change 
form,  and  to  be  jerked  about 
^/  as  by  some  unseen  force.     The 

^^  pigment     particles     may    now 

^^      ^/^  ^^^   Ijecome    ditifused    through    the 

^r^  general    mass    of    the    sphere 

FiB.  u.- Malaria  larasite ;     (Fig.  9,  d)y  or  they  may  not. 

evolution  of  the  flauellatwl       \itu    aI  h  •     j  1  x 

body  fnuii  tho  rre«cent.  Whether  this  d<x»s  or  does  not 
happen,  the  agitation  of  the 
sphere  now  l)ecoming  intense,  one  or  more  flagella  are 
suddenly  shot  out  from  its  peripherj'  and  at  once  begin 
to  indulge  in  characteristic  waving,  lashing  move- 
ments (Fig.  9,/)*.  The  granular  spheres  do  not  project 
flagella. 

In  stained  preparations  it  can  be  shown  tliat  the 

*  Careful  focussing,  especially  of  stained  orescuut-derived 
spheres,  may  sometimes  show  that  for  a  short  time  before  their 
emotion  the  flagella  exist  preformed  inside  the  limiting  membrane 
of  the  sphere  (Fig.  9,  e).    One  can  sometimes  sec  a  flagellum,  in 
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process  of  ex  Bagel  lation  is  preceded  by  fragmenta- 
tion of  the  nucleus,  the  chromosomes  proceeding  to 
the  periphery  of  the  sphere  and  each  becoming  sur- 
rounded by  a  portion  of  protoplasm.  The  flagellum 
is  composed  of  these  two  elements  drawn  out  into  a 
thread — a  chromatin  filament  enclosed  in  a  covering 
of  protoplasm.  In  the  granular  spheres  the  minute 
nucleus  remains  central  surrounded  by  its  circle  of 
pigment  rods. 

The  extruded  flagella,  if  they  do  not  break  away 
as  already  described,  may  continue  to  move  for 
an  hour,  or  even  longer  —  that  is  if  the  flagellated 
body  be  not  engulfed  by  a  phagocyte,  an  occurrence 
very  frequently  witnessed.  Finally,  they  slow  down, 
cease  to  move,  coil  up  i)erhap8,  and  then  gradually 
fade  from  view.  Should  the  fiagella  succeed  in  break- 
ing away,  the  remains  of  the  flagellated  body,  consist- 
ing of  pigment  particles  included  in  a  small  amount 
of  rt»sidual  protoplasm,  tend  to  assume  a  somewhat 
spherical,  passive  form,  the  hitherto  violent  changes 
of  shape  and  the  movement  of  the  pigment  ceasing 
almost  abruptly. 

In  another  variety  of  malarial  infection  certain 
bodies  (Fig.  10,  a,  d),  which  look  like  ordinary  full- 
grown  intracorpuscular  parasites  (but  distinguishable 
by  the  brisk  movements  of  their  pigment)  prior  to  the 
formation  of  spores,  may  sometimes  lie  s(M^n  to  8li|> 
out  from  their  enclosing  corpuscles  (Fig.  10,  />,  e).  If 
these  escaped  parasites  are  watched,  in  some  instances 
the  pigment  they  contain  is  set^n  to  indulge  in  violent 
(Jancing  movements,  the  Ixxiy  of  the  parasite  l>eing  at 
the  same  time  agitated  and  jerked  about.  Finally, 
flagella  may  be  suddenly  projected  from  the  perij)!!- 
ery  (Fig.  10,  c,  /),  very  much  in  the  Kime  way  2is 
the   flagella   are    projected    from    the    pc^riphery    of 

iU  effortu  to  erui>t,  carry  thiB  membrane  in  front  of  it,  and, 
failing  to  break  through,  retract  and  j>erha|>8  renew  the  effort  at 
another  point.  Doubtless,  the  agitated  movements  of  the  sphere 
are  produced  by  the  efforts  made  by  the  flagella  to  break  through 
this  membrane. 
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i\m  creseent-deriveti  fiphefc.      Manifestly,  these  krge 
spTierieiU  paraaites  and  the  HagellatiK)  bodiei  arising 


Fig.    ]0,-En)Uirj'Mi   iir  till?  tUgi»lt«t«U  tMjJy  hi  tlie  tertUin  (a.  k^  t}  m\^ 

f  1*010  Qonie  of  them  conrt^»[>onil  to  tlie  creicsent-derive*1 
spli^rc  and  crescent-derived  rtagpllatetl  body. 

CoHdiiimn  fif^6Hri0ff  and  rttsrdm^  tjcJimjelUtuim.  —Eons  lvJi$ 
allOwQ  that,  i^rondoJ  tho  blood  contiijijni?  the  orescent  ^lOtly 
be  pre  veil  Le<l  from  coming'  in  contact  with  thtj  mr^  a<i  can  bi 
•ecurei  by  pricking  the  tinger  through  vjtadin<s  the  evolaUon 
of  the  parauite  does  not  proceed.  !Iu  ha.'t  fur L her  shown  thnt 
if  the  droplet  of  blood  ii  oxpoacd  to  the  i\St  iot  h  mmute  ur 
two  b^fot^  beinjif  moucte  I  on  n  slide,  exfljigetlntii'tt  i*  murki^dly 
encomaged.  SimilaTiv,  IInrahAll  hfts  shown  that  by  mix  ins; 
tfaa  blood  with  a  tmcet  of  wnt^  e^iftgetUtion  ia  id^j  fuvuiijrt^, 
I  find  that  by  ct>MTbiniug  these  methods — lumiely,  es^i^osur*.'  to 
tht!  &ir  withVlij^ht  aqu«uas  admixture^  tm  by  bruathing  on  tho 
slip  before  ujjpiying^  the  covcirgUkBfl — it  is  genera  It  y  easy  to 
procnrt;  iiuickiy*  from  ereacent-contiiining  blood,  spm.imoas  of 
the  Itui^f^lLatod  body.  Probably^  although  I  havu  not  c;!>([H.rH- 
meatied  with  this  object  ia  suitable  cASiofi,  fltgelbitloii  will  bi^ 
favoured  in  the  non-crescent^formiag  parasites  by  simihr 
moans. 

In  terlAiTi  bloods  exflagellation  is  easily  procii«sd ;  in 
otbei«  th(>  oppofiit«  is  the  eMe,     As  regards  tho  ci'ds^seals^ 
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ddabtless  oucres  depencU  in  a  messaif  on  the  degjet'  of 
mfttnrity  of  the  panisite,  yoiing  or  effete  crescentii  failing  to 
evolre.  '  There  aire  other  ooiuiitions  affecting  the  process, 
however,  which  are  ma  yet  unknown. 

MOSgriTO-NALABIA  THEORY. 

P^palar  wmA  earif  views.— The  idea  that 
noine  relationsliip  exists  between  the  mosquito  and  ma- 
laria has  long  been  entertained,  not  only  by  medical 
men,  but  also  by  the  inhabitants  of  malarial  countries. 
In  parts  of  Italy  the  peasants  for  centuries  have  believed 
that  fever  is  produced  by  the  bite  of  the  mosquito — a 
fact  noted  by  Lancisi;  and,  as  Koch  has  pointed 
out^  in  Geiman  East  Africa  the  natives  of  the  high- 
lands declare  that  when  they  visit  the  unhealthy 
lowlands  they  are  bitten  by  an  insect  they  call  Mbu 
(mosquito),  with  the  result  that  they  get  fever  which 
they  also  call  Mbu,  King  and  others  long  ago  pointetl 
out  how  a  mosquito-malaria  hy[)othesis  could  best 
explain  such  things  as  the  connection  of  malaria  with 
8wamps  and  with  high  atmospheric  teniperatui-es ; 
the  well-known  danger  of  night  exjiosure  in  malarial 
countries;  the  influence  of  ti-ees,  of  an  expanse  of 
water,  and  of  altitude  on  the  diffusion  of  the  germ, 
and  many  other  points.  As  to  how  the  mosquito 
intervened  they  had  no  reasonable  hypothesis  to  offer. 
Laveran,  Koch,  and  Pfeiffer  suggested  that  the  mos- 
quito might  stand  in  the  same  i*elation  to  the  malaria 
parasite  as  it  stood  to  FUaria  nocturna;  but  as  to  the 
particular  phase  of  the  parasite  it  subserved,  and  as 
to  the  exact  way  in  which  the  insect  operated,  they 
were  silent. 

A    mosqnito-inalaria  theory  definitely 
formulated. 

In  1894,*  and  afrain  in  1896,  I  formulated  a 
definite  hypothesis  on  the  subject.  Being  a  parasite, 
the  malaria  ha?mamceba,tokeep  in  existence  Jis  a  species, 
must  pass  from  host  to  host ;   in  other  words,  must 

•  Brit.    Med.    Joum.y    December   8th,    1H<»4;    'M;oul8t<>nian 
licctures."  Brit.  Med,  Jouru.,  March  14th,  2l8t,  and  28th,  18%. 
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at  so;ue  time  have  an  extracoqwreal  life.  From  the 
fact  tliat  the  flagellated  body  does  not  come  into 
existence  until  the  blood  has  left  the  blood- vessels — 
that  is,  until  it  is  outside  the  body — I  concluded  that 
the  function  of  the  flagellum  lay  outside  the  human 
body,  and  that  the  flagellated  body  was  the  first  phase 
of  the  extracorporeal  life  of  the  malaria  i>arasitc.  As 
the  parasite  whilst  in  the  circulation  is  always 
enclosed  in  a  blood  corpuscle,  and  is  therefore  in- 
capable of  leaving  the  bo<ly  by  its  own  efforts,  and 
as  it  is  never,  so  far  as  known,  extruded  in  the 
excreta,  I  concluded  that  it  is  removed  from  the  cir- 
culation by  some  blood-eating  animal,  most  probably 
by  some  suctorial  insect  common  in  the  haunts  of 
malaria.  This  bloodsucker  T  believed  to  he  the  mos- 
ffuito,  an  insect  whose  habit's  seemed  adapted  for 
such  a  jmrpose,  and  whose  distribution  conformed  to 
the  well-ascertained  habits  of  malaria.  Further, 
basing  my  argument  on  what  I  had  shown  to  be  the 
fact  in  the  case  of  Filaria  nocturna^  and  on  the 
|>eculiarities  of  the  distribution  of  malaria,  I  reasoned 
that  only  ])articu]ar  species  of  mosquito  were 
cupable  of  subserving  particular  species  of  malaria 
parasite. 

Koss's  diftcoveries.  —  Working  on  the  lines 
suggested  by  this  hyiK)thesis,  Ross  first  (1895)  demon- 
strated the  fact  that  when  crescent-containing  blood  is 
ingested  by  the  mosquito  a  large  proportion  of  the 
crescents  rapidly  proceetl  to  exflagellation  and  to  the 
shedding  of  flagella.  In  1897  he  showed  that  in  par- 
ticular species  of  mosquito  fed  on  malarial  blood,  living 
and  growing  pigmented  malaria  parasites  are  to  be 
found  cml>edded  in  the  stomach  wall  of  the  insects. 
Early  in  1808  (as  announced  by  me  at  the  meeting  of 
the  British  Medical  Association,  in  Edinburgh,  in  July, 
1898),  he  showed  that  if  a  particular  sp(H;ies  of  mosquito 
be  fed  on  the  blood  of  proteosom a- infected  birds,  the 
I)ai-asite,  which  both  in  habit  and  structure  closely 
resembles  the  malaria  parasite  of  man,  enters  the 
stomach   wall  of   the  insect,  grows  and   sponil&tes 
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there,  and  that  the  resulting  sporozoites  subsequently 
enter  the  veneno-salivaiy  gland  of  the  insect,  and 
that  the  insect  will  then  be  capable  of  infecting  by 
its  bite  other  birds.  Ross  further  showed  that  only 
particular  species  of  mosquito  could  subser^'e  proteo- 
soma  in  this  way,  and  that  the  particular  mosquito  in 
question  was  not  efficient  as  regards  another  blood 
parasite  of  birds — namely,  halteridium — or  as  regards 
the  malaria  parasites  of  man.  Thus  by  direct  ob- 
servation and  by  analogy  Ross  distinctly,  and  first, 
proved  that  the  extracorporeal  phase  of  the  malaria 
parasite  is  passed  in  particular  species  of  mosquitoes, 
and,  by  analogy,  that  the  parasite  is  ti-ansferr^  from 
man  to  man  by  the  mosquito. 

IHacCallam's  discovery. — A  gap  in  Ross's 
observations  was  filled  in  by  MacCallum,  who  showed, 
principally  by  observations  on  halteridium,  also  a 
roalaria^like  parasite  of  birds  (p.  34),  that  the  func- 
tion of  the  flagellum  after  it  breaks  away  from  the 
parent  sphere  is  to  impregnate  (Fig.  16,  r,  /)  the 
granular  crescent-derived  spheres,  which  then  become 
transformed  into  beaked  and  travelling  vermicules. 
Doubtless,  although  the  process  has  not  been  directly 
observed,  it  is  in  virtue  of  the  locomoting  and 
penetrating  properties  of  the  travelling  vemiicule 
that  the  malaria  parasite  is  enabled  to  lodge  itself, 
where  Ross  first  found  it,  in  the  stomach  wall  of  the 
mosquito. 

ConflrmaUon  and  extension  of  Ross's 
work. — Ross's  discoveries  were  quickly  confirmed 
and  elaborated  by  the  Italians,  by  Daniels,  and  l)y 
Koch.  Grassi  has  shown  that  several  species  be- 
longing to  the  genus  ii7io/?Ae/e«,  more  particularly — at 
all  events  as  i-egards  Italy — AnopJieles  inaculipennis 
are  the  special  mosquito  hosts  of  the  malaria  para- 
sites of  man.  Step  by  step  he  traced  the  crescent- 
forming  and  the  non-crescent-forming  malaria 
parasites  through  their  mosquito  hosts,  finding  that 
in  their  evolution  they  closely  resembled  that  which 
Ross  had  so  successfully  demonstrated  for  proteosoma. 
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titrated  for  tlie  lualuria  parasite  of  man.  In  eonjmjf- 
tion  with  Bigtithmi  he  ivpeated  sucet^s^fully  in  umn 
Rosses  experiment  of  cHmferrLng  plasmodmJ  diseiiH^  b^* 
mosquito  bite.  Bastianelli,  CMli,  Dioni^i,  Buchanun, 
and  others  have  also  succeeded  in  conhrming  Ros***s 
statements,  and  in  adding  U)  our  know  let  i^j^t?  of  the 
extracorporeal  cycle  of  the  uiftlnna  pam^it^. 

Finally,  on  behalf  of  tha  (^'okmial  t  >rtiee  and  the 
London  Sc^hool  of  Tropical  Medicine,  with  the 
&is]atance  of  Diis.  Samlwn  and  L^>w,  I  institntjed  two 
experiments  which  disjx>se  for  gcKxl  and  nil  of  any 
ohjectionn  that  otherwise  ndght  have  lieen  advaneed 
against  the  theory,  Dra,  Sambon  and  Ix>Wj  8r. 
Terai,  their  ser^^ant^j  and  visitorsi  lived  for  the  tliree 
most  malarial  months  of  1900  in  one  of  the 
most  malarial  localities  of  the  Roman  Camj»agna^^ — 
Ofttia — in  a  hut  from  which  nioHquitoea  wen* 
excluded  by  a  simple  arrangement  of  wir-e  gausie  on 
the  doors  and  windows.  They  moved  fieely  aliout  in 
the  neighbourhood  duritig  the  day^  exponed  them- 
selves in  all  wciithei'Hj  drank  the  water  of  the  place, 
often  did  hard  Jiianual  work,  and  Wyond  retiring 
from  sunset  to  sunrise  t<)  their  mosfpii to-protected 
hut  t-ook  no  pi-ecautions  whatever  against  malaria. 
They  took  no  quinine.  Although  their  neigh boui-a, 
the  Ttaliai^  peasants,  were  eivch  and  all  of  them  attacked 
with  malaria,  the  dwellers  in  the  mosquito-proof  hut 
enjoyed  an  absolute  immunity  from  the  disease. 
Whilst  this  ex|ieriiuent  was  in  progress  mosctuitoes, 
fed  in  Rome  on  jmttents  suffering  from  malaria,  were 
forwarded  in  euitjible  cagf^i  to  the  London  School  of 
Tropical  Medicine,  and  on  their  arrival  were  set  to 
bite  my  siin,  the  late  Dt\  P.  Thurburn  Manson,  and 
Mr*  ffcorge  Warren.  Shortly  afterwards^  Iratli  of 
tht^se  gentiemciT^  neither  of  whom  l»ad  been  abnmd 
or  otherwise  exposed  to  malarial  influeiices,  dt'velopfd 
characteristic  malarial  iever,  and  malaria!  p,ira«ttes 
were  found  in  abundance  in  their  blood  both  at  that 
time  and  on  the  occurrence  nf  the  several  relapses  of 
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malarial     fever     from      which     they     subsequently 
suffered. 

The  mosquito-malaria  theory  has  now,  therefore, 
passed  from  the  region  of  conjecture  to  that  of  fact. 

THE   MALARIA    PARASITE    IN   THE   MOSQUITO. 

i^See  Fhj,  11.) 
In  the  lumen  ol  the  stomach :  travelling 
vermicnle  stage. — When  crescent-containing  blood 
has  been  ingested  by  certain  species  of  mosquito 
belonging  to  the  genus  Anopheles^*  those  crescents 
that  are  mature,  and  that  are  not  obsolescent,  are 
transformed  into  the  two  types  of  sphere  already 
described — hyaline  and  granular,  that  is,  male  and 
female.  The  hyaline  spheres  then  emit  their  flagella, 
which,  breaking  away,  approach  and  seek  energeti- 
cally by  butting  and  Iwring  to  enter  the  granular 
spheres.  At  one  point  on  the  surface  of  each  of 
the  granular  spheres  a  minute  papilla  is  projected 
to  meet,  as  it  were,  a  coiTesponding  attacking 
ilagellum.  At  this  point  one  of  the  flagella  contrives 
to  enter,  and,  after  momentarily  causing  considerable 
perturbation  in  the  contents  of  the  sphere,  comes  to  rest 
and  vanishes  from  view.  Although  the  granular  sphere 
may  be  subsequently  energetically  attacked,  no  second 
flagellum  can  effect  an  entrance.  For  a  short  time 
after  this  act  of  impregnation!  the  granular  sphere 
undergoes  no  apparent  change.     Presently,  however,  it 

*  80  far,  thi8  is  the  only  kind  of  mosquito  which  has  been 
found  an  efficient  insect  ho.st  for  the  jrarasite. 

t  The  imjtregnation  of  the  granular  spheie  has  only  twice 
been  witnessed  in  the  case  of  the  malaria  ixarasite  of  man 
(MacCallura) ;  but  in  halteridium  of  binls  it  has  been  observed 
many  times.  Koch  has  seen  the  resulting  travelling  vermicule 
in  proteosoma.  Analogy,  therefore,  justifies  the  inference,  ho 
compatible  with  the  other  well-aHcertuined  features  in  the  cycles 
of  the  intraoorpuscular  parasites  of  man  and  the  lowei^nimals, 
that  a  similar  arrangement  obtains  in  the  lifemamtjbbft;  of  man. 
Prof.  Grassi  showed  me  sections  of  the  mosquito's  stomach  in 
which  the  travelling  vermicules  could  be  seen  approaching  and 
actually  in  contact  with  the  epithelial  coat.  These  preparations 
were  from  mosquitoes  killed  thirty-two  hours  after  feeding  on 
roaJarial  blood. 
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gradually  alters  in  shape,  becoming  oval,  elongated, 
and  finally  assuming  a  lanceolate  and  then  a  vermic- 
ular form,  the  pigment  accumulating  at  the  broad  or 
posterior  end,  whilst  the  anterior  end  becomes  pointed 
and  hyaline.  On  the  conjpletion  of  the«e  changes,  the 
little  body  begins  to  move  about ;  at  fii-st  slowly,  then 
moi-e  rapidly,  the  pointed  end  being  in  front.  Should 
this  travelling  vermicule  impinge  on  a  blood  cor- 
puscle, white  or  red,  it  passes  through  it 

JJissectiou  of  the  Mosquito. — To  follow  the  evolution  of  the 
malaria  parasite'  the  student,  by  frequent  disaection,  should 
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Fig.  1 1 . — Section  of  mosquito. 


a,  month  ;  b,  piiiniiiiif  ortran  :  r,  aertophnuiig;  d,  homo  ogue  of  provcntriculut : 
t,  Rnierlor  part  of  mid-gut  ;  f.  mid-gut :  p.  i»yh»rui»;  A,  i»yoric  diverticulum  ; 
I,  hiiidgot :  j,  rectum;  A:.  Malpighi&n  iuIh-h  /,  salivary  duot  ;  tN.MlivaiT 
irt-inU  :  n.  dorsal  venM^l :  o.  supra-tesophMgeal  ganglion  :  ;>,  Bab(p»>i>liageal 
Kauglion ;  y,  coDjointHi  ganglia  ;  r.  a'^domioal  gASglia. 

first  familiaiisr  himself  with  the  normal  appearance  of  the 
internal  orgjins  of  the  mosquito.  The  following  method  of 
obtaining  and  mounting  the  organs  for  microscopic  examina- 
tion is  that  tauj^ht  by  Dr.  Daniels  at  the  London  School  of 
Tropical  Medicine.  Having  killed  the  mosquito  by  chloro- 
form, tobacco  smoke,  etc.,  with  a  mounted  needle  transBx  the 
thorax,  and  with  the  fingers  pull  off  the  legs  and  wings 
one  by  one,  l)eing  careful  to  pull  them  obliquely  from  the 
needle.  The  body  of  the  mosquito  should  them  be  placed  in 
a  drop  ol  normal  saline  solution  on  a  glass  slide.  Then  flatten 
out  a  little  the  posterior  end  of  the  abdomen,  and  nick  it  on 
each  side  about  the  junction  of  the  penultimate  segment— a  weak 
place  in  the  exoskeleton  is  thus  formed.  The  thorax  l>eing  now 
fixed  with  one  mounted  needle,  another  needle  placed  flat  on 
the  last  fw^j^ment  of  the  abdomen  steadily  drags  this  away  from 
the  n>8t  of  the  mo.'iquito.     The  stomach  and  Malpighian  tubes 
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can  thus  be  gradually  pulled  out  from  the  exoskeleton-;  when 
sufficient  length  of  oesophagus  comes  into  view  it  can  be 
divided  by  a  touch  of  the  needle.  The  ovaries  of  the  female 
and  testes  of  the  male  are  also  pulled  out  with  the  stomach. 
Sometimes  the  stomach  is  found  to  be  full  of  blood  or  other 
food.  In  this  case  it  is  necessary  to  make  a  nick  in  the 
stomach  ;  the  weight  of  the  cover-glass,  which  should  now  be 
applied,  by  its  gentle  pressure  may  express  the  contents  of  the 
stonuich.  Occasionally  it  is  necessary  to  wash  away  the  blood 
by  allowing  the  stomach  to  refill  with  saline  solution  and 
by  pressing  on  the  cover-glass,  repeating  the  process  as  often 
as  may  be  necessary. 

The  salivary  glands,  Ipring  in  the  prothorax,  can  some- 
times be  obtained  by  pulhng  them  out  in  dragging  off  the 
head.  This  method  should  be  avoided  if  possible,  as 
the  glands  arc  difficult  to  separate  from  the  head,  and 
it  is  impossible  to  compress  the  head  without  crushing 
the  eyes ;  the  pigment  thus  set  free  interferes  with  a 
microHCopic  examination.  The  simplest  and  most  certain 
method  of  procuring  the  salivary  glands  is,  after  cutting  off  the 
head,  to  divide  the  thorax  obliquely,  so  that  its  anterior 
portion,  including  the  attachments  of  the  anterior  and  middle 
pair  of  legs,  is  sepanitod  from  the  rest  of  the  trunk.  This 
portion  contains  both  salivary  glands.  The  oxoskcleton 
should  then  be  broken  up  with  needles  into  five  or  six  pieces 
in  normal  salt  solution.  A  cover-glass  is  applied  and  steady 
pressure  exercised  >ftith  the  point  of  the  needle  over  each 
fragment  of  the  exoskeleton.  In  this  manner  the  glands  are 
separated  from  the  chitinous  fragments,  and  ran  be  readily 
examined.  In  the  majority  of  dissections  at  least  five  out  of 
the  six  lobes  will  be  exposed  undamaged. 

lu  the  stomach  \¥all :  eucysted  or  zyg^ote 
stage  (Fig.  12). — This  newly  acquired  power  oi 
locomotion  and  penetration  on  the  part  of  the 
fecundated  parasite,  together  with  other  well  ascer- 
tained facts,  justifies  the  presumption  that  soon 
after  its  formation  the  travelling  vermicule  penetrates 
the  wall  of  the  mosquito's  stomach.  Working  its  way 
through  the  layer  of  cells  and  the  delicate  base- 
ment membrane  which  together  constitute  the  inner 
coat  of  this  organ,  it  finally  lodges  itself  among  the 
longitudinal  and  transverse  muscular  fibres  lying 
between  this  inner  membrane  and  the  equally  delicate 
outer  coat.  Here  the  parasite,  some  thirty-six  hours 
after  the    mosquito  has  fed,  may   be    detected  as  a 
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minute  (6^)  ovaI  or  ephortcal  IwhTv  with  a  sliarp  nut- 
line  and  hyaline,  or  sligUtly  gmiiuhLr,  pan  tents  ii 
which  the  melanin  particles  am   [jlninly  viHihla     II 


Fig  JL*  —  Kv^liiiitNii   t>r  the  erturt'iir    {tnriMiiUr  in  Aiity\^ft*t  mfunUf>riiNi*. 

I  M  *»  Tin*  mrsMTp  A«  ti>iiii«l  fft  'he  •ttktfiM'h  *tiII  :  T,  l»i»1iii^  •forn«Aiijra: 
«,f  [Hiri'nikc*^  itk  tijf  utivaijr  tf  Iaoi?  ;  fl.  »m  U<»u  »f  «tupmrti  will  tlioittiiji  i)i« 
t«r&alLr  iM  *ittt. 

Has  betisreen  tbe  uiuacular  fibres,  whichj  as  it  grows, 
it,  to  a  t!4.^rtain  extent,  dissociatc'H^ 

Dyring  tho  next  few  thiy&  tLi^  piiragite  increases 
rapidly,  HC(iuirtng  a  well-delinecl  capt^ule,  aud^  in  conse- 
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qnence  ol  its  growtb,  prutruding  on  the  surface  of  the 
insect's  stoouich  like  a  ^tat  or  hernia  (Fig.  13,  a). 
Meanmiiile,  iui|*oitant  changes  take  place  in  the 
contents.  Nucleus  anil  protopla&iu  divide  into  a 
number  of  sphere^,  around  which,  attached  by  one 
end  like  the  spines  on  a  porcupine,  a  vast  number  of 
minute  (16^),  slender,  spindle-shaped,  nucleated 
bodies  are  ultimately  formed.  At  a  later  stage  the 
spherules  disappear,  leaving  the  spindles  (sporoioites) 
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Kig.  13. —A,  btoiiijich.  or  iimU«IU  intestino  of  I'ulox  aflor  infection  with 
proteononia  ;  slt.,  Mulpigltian  tulnvs  ;  Int.,  lutostinr ;  Ots.^  lesupluiKUii ; 
p.r.,  proteosoDia  /ygote«  protrudinc  into  thf  iKxly  civity.  b,  ruptnrtMl 
zygote  captiule  containing  R«»>w*s  " black  spores." 

loose  in  the  capsule,  which  is  now  packed  full  of  tlunn 
to  bursting  point.  In  about  a  week — sooner  or  later 
according  to  atmospheric  temperature,  which  has  a 
great  influence  on  the  rate  of  development  of 
the  parasite — the  capsule  ruptures  and  collapses, 
discharging  its  contents  into  the  Ixxly  cavity  of  the 
mosquito. 

In  the  veneno  -  salivary  inland  :  sporo- 
zolte  or  infective  stag^e. —  From  the  l)o<ly 
cavity  of  the  mosquito  the  spindle-shaped  sporozoites 
pass  (probably  by  way  of  the  blood,  for  move- 
ment of  a  spontaneous  nature  has  not  been  observed 
in  them)  to  the  three-lobed  veneno-salivary  glands 
lying  one  on  each  side  of  the  fore  part  of  the  thorax  of 
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the  insect  (Figs.  1 1,  m,  and  14,  b).  These  glands  com- 
municate with  the  base  of  the  mosquito's  proboscis  by 
means  of  a  long  duct,  along  the  radicles  of  which  the 
clear,  plump  cells  of  the  gland  are  arranged.  The  sporo- 
zoites  can  be  readily  recognised  in  many  (Fig.  12,  8), 
though  not  in  all,  of  the  cells,  especially  in  tho.se  of  the 
middle  lobe,  and  also  free  in  the  ducts.    So  numerous 


Fig.  14.— DiMHcction  of  head  of  iiiot)({nito  showing  poison  aiii^retus.  (AJUr 
Maclo$ki4,) 

A,  Median  section  of  Lead,  sbowiog  du.  the  veneno-mUT«r>'  durt,  with  if 
ioiertion  in  hy,  (lie  bypopharyux  ;  a>,  cerebrum;  below  this  are  the  eer«- 
belluni  and  ibe  rnnipiuK  enlargement  of  m,  the  oeaophagus;  /r.e,  l«Mof 
labnim  epiiibarynx  :  ni.  muscle;  n. nerve  eoramlMura  The  other  pant  Imta 
tteen  removed,  b,  The  veneno-aallvary  duct,  ahowing  it*  bifurrfttlon  and 
tbe  tlireo  Kland»  on  one  of  its  brasrlies;  pg,  poison  gland  ;  no,  mark*  the 
upper  of  tbe  two  ralivary  glanda  c,  Tbe  hifurcation  of  tbe  duct  with  its 
nucleated  bypodermi>. 

are  they  in  some  of  the  cells  that  the  appearance  they 
present  is  suggestive  of  a  bacillus-laden  lepra  cell 
Transference  to  the  haman  host. — By  a 

large  number  of  experiments,  abundantly  conBrmed, 
Rc^  distinctly  proved  that  if  appropriate  birds  are 
bitten  by  mosquitoes  whose  veneno-salivary  glands 
contain  the  sporozoites  of  proteosoma,  the  birds 
become  infected  with  the  parasite,  and  in  due  course 
exhibit  proteosoma  in  their  blood  and  develop  corre- 
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sponding  clinical  symptoms.  And  now  many  experi- 
ments, some  of  which  have  been  alluded  to,  have  clearly 
shown  that  a  similar  process  occurs  in  the  evolution 
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Fig.  15.— Schema  MhowiDg  the  human  and  mosquito  cycles  of  the  malaiia 
paraiiit«.  Modified  mtin  Blanchard's  diagram  illustrating  life  cycle 
of  Coccidium  Schubergi.  (From  the  Malaria  number  of  the 
PrortWion^r,  March.  1001.) 
A,  Kormal  red  cell ;  B,  C,  It.  E,  n'd  eeW*  containing  an  a»bulw  or  inyxorod*  ; 
F,  O,  II  gporocytes;  /,  yt^untT^an'Ctocyte;  J'.  A'.  L',  II'.  niicrogametoo  tt'» 
or  male  craitietci ;  J'\  R^',  //',  M".  O,  roacrogaraetocjrtes  or  female  g«niotes; 
If,  N",  microuametes;  P,  travelling  Tcmilcule  :  (?,  young  lygote  ;  It,  S, 
xygotomerea;  r,  blaitopbore ;  U,  mature  zygote. 

of  the  malaria  parasite.  If  a  mosquito  whose  vene no- 
salivary  glands  contain  malarial  sporozoites  bites  a 
man,  the  sporozoites  are  injected  into  the  man's  blood, 
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wlif-rc^  Uipy  tnultiply,  i\\\d  where,  aftr^r  eight  to  tf  n 
days,  Liieir  ppugoiiy  can  l*e  seen  as  uuilarui  |^»ariiaitos 
of  the  tyjiH:^  fori"esiM>ndiijg  to  tliost^  of  tlie  man  on 
whom  the  iufet'ting  uiofvijuilv  had  onginally  feci. 

Tlie  €'f»ni|>l€«lo  r) cleft  of  flie  |iiirafiliei», 
^The  complete^  cyL'les(Fig*  15)^  therefore,  both  intni' 
and  extratorporeaii  of  the  intmcorpuscukr  hlood  para- 
sites of  man  aud  birds  can  now  \m  def^ribed.  Using 
the  most  generally  adopted  zoologitml  terms,  and 
eommencing  with  the  youngest  pha^e,  these  parasites 
may  be  said  t-o  ^-nter  the  blcx»d  eorpuscles  hjis  at/ta-bulw 
or  mffjstti^tds.  Grov^ing  at  the  expense  of  the  hoemo- 
globin  they  lieeome  pigraentol  and,  on  reaching 
maturityj  develop  either  into  (a)  wpormytt^  (the 
8|K)rulatiug  body — rosette  body)»  or  into  (6) 
ffametociftes  (orescents,  spherical  body  of  tertians  or 
j|uartans). 

(rt)  The  spofm^U9,  aft^r  concentration  of  pigment, 
divide  into  a  number  of  naked  spores^  whicli,  on  the 
breaking  down  of  the  euvelopiug  bloo«l  corpuscle, 
escape  inti)  the  bhxxl  plasma  and  enter  fresh  blood 
corpuitcles  mi  amcebulfe  ;  tlms  completing  the  ftido- 
t/efiouA  €tjdt  and  pro\*iding  for  the  multiplication  of 
the  paraiiite  in  the  vertebrate  host. 

(6)  The  gametoc^fteM^  or  f^amettBy  as  they  are 
usually  termed^  belong  to  the  ej^mje^wu^  cyt^h  passed 
in  the  l»odies  of  particular  s|>eci€*9  of  mosquito.  They 
are  of  two  kinds  :  mah  (hyaline  eresoenta  or  sphere-s) 
m\Afemah  (granular  cr^eeuls  or  spheres).  The  male 
gametocyte  emits  several  micrtjf/ttmeUs  (llngella),  one 
of  which,  breaking  away,  eut«rs  and  impiegnatea  the 
single  niacrogamet^  of  which  the  female  gametocyte 
consists.  The  product  is  a  zt/fjoU  (travelling  vermicule), 
which,  in  virtue  of  acquired  locomoting  powers, 
transfers  itself  from  the  lumen  to  the  wall  of  the  middle 
intestine  (stomach)  of  the  mo8f[uito  in  which  it  had 
developed.  Here  it  grows,  becomes  encysted,  and  di 
vides  into  a  numlier  of  zfffjoUnmr^s  and  rtsidual  hodiu. 
The  zygotomeres  lj(^conie  converted  into  bltj^ittphitrtB 
covered    with    zyyotMauU    (sporozoites^     '*  germinal 
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rods" — Boss).  Tlie  ])la8tophores  next  disappear, 
leaving  the  cjst  packed  with  the  zygotoblasts.  Finally, 
the  zygote  ruptures,  discharging  the  zygotoblasts  into 
the  body  cavity  of  the  insect,  whence  they  are  trans- 
ferred to  the  veneno-sali vary]  gland,  in  the  secretion 
of  which,  op|)ortunity  offering,  they  are  injected  into 
the  blood  of  an  a[»propriate  vertebrate,  in  whose 
blood  corpuscles  they  subsequently  develop  into 
amoebulse  and  so  renew  the  cycle. 

Possibility  of  yet  anotiier  eictracorporeai 
l^liase.— So  far)  the  story  of  the  life-history' of  these 
parasites  seems  to  b<^  complete.  There  are  certain 
facts,  however,  which  seem  to  indicate  the  [)OS8ibility 
of  yet  another  phase.  First,  thei-e  are  districts 
in  India,  Africa,  and  elsewhere  that  are  practically 
uninhabited  on  account  of  the  prevalence  and  viru- 
lence of  the  local  malaria.  If  man  l^e  necessary  for 
the  completion  of  the  life-cycle  of  the  parasite, 
how  explain  its  abunilance  in  such  circumstances  - 
that  is  to  say,  in  the  absence  of  man?  Second, 
those  engaged  in  malarious  districts  on  works  en- 
tailing disturbance  of  the  soil,  e.g.  opening  jungle 
lands,  digging  canals  or  foundations,  making  roads  or 
railways,  are  particularly  prone  to  contract  malaria ; 
yet  such  operations  at  tirst  sight  seem  in  no  way  calcu- 
lated to  foster  broods  of  malaria-infected  moscjuitoes. 
How  account  for  infection  in  such  circumstances ; 
where,  and  in  what  form,  is  the  malaria  germ  to  be 
found  there? 

Of  the  first  of  these  ditHculties  two  explanations 
m:iy  Ije  submittal,  (a)  The  malaria  parasite  may  be 
capable  of  living  in  a  variety  of  vertebrate  hosts,  as 
we  know  to  be  the  case  with  halteridium  and  pro- 
teosoma  of  birds  and  many  other  and  more  highly 
organised  animal  parasites.  It  may  be  that  in  the 
malarious  districts  alluded  to  the  prevalence  of  such  an 
appropriate  vertebrate,  together  with  the  presence  of 
an  appropriate  moH(|uito,  insures  the  continuance  and 
abundance  of  the  par»sit«»s.  Support  is  giwn  to 
this  hypothe:iis  by  the  recent  discovery  by  Dionisi  of 
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three  spetues  of  intrjicorpufsi^ijIiU"  puniHitvH  ii 
closely  resembling  the  thititi  uiftkiin  panisitei 
tnoJi ;  and  hy  a  aimiiar  dkcoverv  by  Kolih  m  tnonkeys. 
Similar  parasites  have  also  l>een  found  in  the  oat, 
lanibf  sheepj  clog,  and  liorsa  (6)  The  malaria 
panisite  may  he  capable  uf  parsing  from  iiios(|i]ito 
t-o  mosquito  without  the  inttsrvention  of  a  vertehratej 
either  by  the  petietmtiou  of  the  sporof^ite  into  the 
ifioiquito*s  oviij  or  by  means  of  a  sj>ecial  type  of 
s|>orozoite.  As  n^gnfrls  the  former,  we  have  some 
su[)jx>rt  ID  the  V>ehaviour  of  the  analogous  parsHifce, 
Piro»oma  {piropfftJitnu)  Liffeminum^  of  Texas  <mttle 
finer,  which  gains  acceng  to  the  body  of  the  young  tick 
through  the  infected  ovuin*  As  to  the  latter,  Rohs 
and  othern  have  found  in  a  proportion  of  mo^uitoes 
infected  with  humun,  or  avinn,  malaria  certain  dark 
brown  or  black  i'elatively  large  aaiissige-shaped  hodiefi 
(Roaa^fl  ^^Uatk  spot^s  )  lyitig  inaide  the  ru|jtured 
zygote  cttpiules  {Fig.  13^  K).  The  function  and  nature 
of  the-se  bodice  are  not  apparent  They  remst  deciim- 
positioii^  and  pa^  ujialtered  tbiijugh  the  intestine  of 
nioaquito  larv^  fed  on  them.  They  niay  i>e,  as  lias 
Ifeen  suggested,*  merely  a  form  of  degeneration  or 
para-sitic  invasion  of  the  malaria  organism  ;  on 
the  other  Imnd,  the  frequency  of  their  occurrence, 
their  apparent  organieation,  and  their  aliility  to 
resist  decom}K>attion,  suggest  that  they  liave  a  part 
to  play  in  the  life  of  the  parasite.  Feasibly  they  are 
a  form  of  resting  sjiore  intended  to  carry  the  para- 
si  t-e  orer  adverse  timew,  their  capacity  for  resisting 
decomposition  enabHng  them  to  retain  their  vitality 
for  an  indefinite  period, 

Tu  explanation  of  tlie  second  difBculty  Indicated 
it  has  been  suggested  that  the  "  black  spores  *'  just 
referred  to^  or  i>erhaps  encysted  sporozottes,  may 
have  been  deposited  in  the  soil  years  before  by  long- 

•  Groni  ii  of  opinbn  — ^nrl  hi»  prepar»tianii  Mupi»urt  Itim  in 
tliiii  view— til  At  Ihe  "bUck  apore  *'  ftfititiftmnM  UprcHlucod  by  the 
dispoiit  of  ft  dirk  cncmitiiig  muterial  oo  ipoTo^oitcs  which  "ha*** 
not  MMped  from  the  c^gote  ojit  when  it  mpttirvs  »t  mituritj* 
TbcMW  "  Dkok  iporoa ''  be  l^ndt  only  id  ruptured  qytt«^ 
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defunct  mosquitoes,  and  that  in  moving  the  soil  these 
dormant  parasites  are  set  at  liberty,  and  so  in  air,  in 
water,  or  otherwise,  gain  access  to  the  workmen 
engaged. 

Most  observers  are  now  of  opinion  that  the  malaria 
parasite,  under  natural  conditions,  can  be  acquired 
by  man  only  through  the  bite  of  the  mosquito; 
that  the  mosquito  can  acquire  the  parasite 
only  by  ingesting  the  blood  of  a  malaria-infected 
man,  or,  possibly,  other  manmial;  that  there 
is  '  no  extracorporeal  life  other  than  that 
described ;  that  there  is  no  authentic  instance 
of  malaria  being  acquired  in  uninhabited  places ; 
that  in  the  case  of  malaria  in  connection  with 
soil  disturbances,  it  depends  on  the  creation  during 
digging  operations  of  puddles  of  water  in  which 
Anopheles  breed ;  and  that  its  epidemic  occurrence 
under  these  circumstances  is  owinpr  to  unhygienic 
conditions,  such  as  usually  prevail  when  large  bodies 
of  men,  some  of  whom  may  bring  the  infection  with 
them,  are  brought  together  on  public  works  attended 
with  extensive  earth  cutting,  as  in  railway,  road,  or 
canal  making. 

ZOOLOGICAL    AFFINITIES    OF    THE    PARASITE. 

Zoologically,  the  malaria  parasite  belongs  to  the 
Sporozoa.  It  is  closely  allied  to  the  Coccidia,*  but  as 
it  has  many  peculiar  features  it  has  been  placed  along 
with  similar  parasites  of  the  lower  animals  in  a  special 
order  variously  named  Ilfrmmtueha,  Ilcemaiiwebida^ 
Ui^niosporidia^  etc.  Like  the  Coccidia,  for  part  of 
its  life  it  is  an  intracellular  parasite,  its  special 
habitat,  so  far  as  man  is  concerned,  being  the  red 
blood  corpuscles.     Many  of  the  other  vertebrata  are 

*  Recent  observations,  i>articularl^  those  of  R.  Pfeiffer  and  of 
Simond,  by  showing  that  many  coccidia  iiossess  a  double  life-cycle 
—one  adapted  for  the  multiplication  of  the  parasite  in  the  original 
host  (endogenous),  and  one  adapted  for  its  transmission  to  fresh 
hosts  (exogenous)— have  thoroughly  established  the  close  relation- 
ship, previously  merely  conjecturecf,  of  the  malaria  parasite  to  this 
order  of  Sporozoa. 
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aflrectecl  by  similar,  thougli  specifically  distinct,  para- 
sites; that  of  man,  so  far  as  known,  is  s))ecial  to 
himself. 

Endocorpuscular  jyarasites  of  vertebrates. — Allu- 
sion has  already  been  made  to  the  occurrence  of 
endocorpuscular  parasites,  closely  resembling  the 
malaria  parasite  of  man,  in  bats,  monkeys,  horses,  dogs, 
birda«  etc.  With  the  exce[)tion  of  Pirosoma  bigeminum, 
further  than  the  fact  of  their  occurrence,  little  is 
known  al>out  these  malaria-like  parasites  of  mamipals. 
Those  of  certain  reptiles  and  birds  are  better  known, 
and  are  more  easily  procured  ;  Drepanidium,  Pro- 
teosoma^  Halteridinm,  for  example.  From  their  study 
much  light  has  been  thrown  on  the  morphology  and 
life  history  of  the  malaria  parasite.  The  practitioner 
is  therefore  strongly  recommended  to  avail  himself  of 
the  abundant  opportunities  he  is  sure  to  enjoy  in  the 
tropics  to  study  the  blood  parasites  named,  and  allied 
organisms 

The  subject,  although  still  in  its  infancy,  is  an 
impoi'tant  one  from  the  standpoint  of  the  tropical 
fvathologist,  and  it  is  one  that  is  rapidly  expanding. 
The  number  of  known  endocorpuscular  parasites  is 
already  so  considerable  that  some  sort  of  classification 
is  desirable.  As  a  tentative  arrangement  that  of 
Laveran,  or  a  modification  of  this,  seems  to  me  to  bo 
the  best  hitherto  proposed.  Laveran  divides  the 
order  Ucrmocytozoa  into  three  genera,  namely  :  1, 
llammiutha  ;  2,  Piroplasma  ;  3,  liffniwtjreijarina, 

1.  I/ffmamfthn. — The  specieij  are  pigmente<l,  and 
are  characterised  by  asexual  (endogenous)  and  sexual 
(exogenous)  reproductive  phases  (Fig.  15),  the  latter 
being  completed  in  the  mosquito. 

2.  Piroplasma, — The  species  are  non-pigmented, 
asexual  reproduction  being  effected  in  the  vertebrate 
host  by  binary  division.  S<'xual  reproduction  has 
not  been  demonstrated,  but  may  occur  in  the  various 
species  of  tick  which  serve  to  difllise  these  parasites. 

3.  J/<fino(jrr(/arinn.—  'r\\e  species  are  conRned  to 
cold-blooded   vertebrates,   principally  reptiles,  frogs. 
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lizards,  snakes,  etc.  The  mature  parasites  Lave  the 
form  of  vermicules,  which  are  either  endocorpuscular, 
or  swim  free  in  the  liquor  sanguinis.  The  nnxles  of 
repi-oduction  are  unknown. 

H.KMOCYTOZOA. 

1. — Genu.s  Hsemamu'ba. 

UniiU. 

iThe  malaria  parasites  of  man,  the  ecxual 
phase  hcing  evolved  in  mosquit^jes  of 
the  genus  Anophde*. 
Birds :  sexual  phase  in  mosquitoes  of  the 

genus  (.'ulex. 
Birds. 


Names. 

tt.  ttr liana  \ 

H.  guartana  j 

J^.  relicta   {Proteo^ 

MOtna) 
H.    DaniUtc$kyi 

{Halttridium) 
II.  Kor^i 
11.  melaniphera 
//.  Melchnikoti 


V.  hi4jemiHum 


P.  canU 
P.  OVtJl 
P.  fqtti 
P.  homini 


Several  species  of  monkey. 
Bat  [Mtuioptern$  Schrdhfrfni). 
Triontjx  indicit*. 

— (ienus  riroplasma. 

Hovines:  transmitted  by  the  ciittk  tick 

i  Boophil'ih  fH,ttf>  . 
Dugs. 
Sheep. 
Horse. 
3[an. 


:i.— Gcnu«  Hji*nio«rregHiin.i. 


pauidinm) 
H.  ipUndfhJf 
If.  magna 
II.  laeertarum 


id. 
id. 


Lizard  {Lmtrta  )nnininf). 

About  twenty  additional  but  le>8  rtadily  pnxrured  ^pecies. 

As  types  of  the  thre<:  genera  the  fullowinir,  1  «in;:  uHually 
easily  procun-d  in  the  trupics,  may  U;  studied  with  advantig*- : 
for  lltftnnmtebay  in  addition  to  the  malaria  parasit**.  VntftoMunn 
and  Halter idium  ;  for  rirupluHinn,  P.  hi(ieuiittinn  ;  for  Ifumo- 
*jrrgan)ia^  Drepan idiuin . 

Proteoioma  and  Halteridiuin  (Fig.  16)  are  endocorpuscular 
parasites  of  birds,  which,  in  their  morphology  and  life  history, 
closely  resemble  the  malaria  parasites  of  man.  Both  are  pig- 
mented, both  multiply  in  the  vertebrate  host  by  the  forma- 
tion of  naked  spores,  both  form  flagellates,  and  probably  both 
have  an  extracorporeal  phase  in  insects — proteosomn  in  culex, 
halteridium  in  some  as  yet  unknown  species. 

Proteo/tonia  is  most  conveniently  studie<]  in  sparrow js  and 
6ncbG8,  haUeridium  in  pigeons  and  doves.  The  pad  of  the 
terminal  phalanx  of  the  bird's  toe  is  cleaned  with  spirit,  dried, 
D 
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and  deeply  pricked  with  a  needle  ;  a  droplet  of  blood  is  then 
expressed  and  mounted  in  the  usual  ways. 


f^ 


r 


Fig.  10.— llalteridiuiu.     (After  telli.) 
a,?;,r,  Bvuhiilon  of  macrotmtnet* ;  r,  fertiltMtion  by  niicrogJimetc;  d,f./,  evo- 
lution of  iDicrogamete  (p.  a). 

The  mature  forms  of  the  two  parasites  are  readily  dis- 
tinguished. In  proUosoma,  the  parasite  as  it  grows  pushes 
the  nucleus  towards  one  pole  of  the  long  diameter  of  the  cor- 
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y^ '■■^^' ^.-v -'  -^t^ 


Fig.  17.— JMroMoma  bigeminum.    {AJtfr  CtUi.) 


puscle,  at  the  same  time  tilting  the  nucleus  over  so  as  to 
cause  it  to  lie  obliquely ;  halteridium  does  not  displace  the 
nucleus,  but  spreads  along  one  side  of  the  corpuscle,  cover- 
ing slightly  and  expanding  over  both  ends  of  the  nucleus. 
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Flagellation  readily  and  rapidly  occurs  in  ordinary  wet  pre- 
parations ;  according  to  Koch,  it  is  best  observed  in  a  hang- 
ing drop  prepared  by  mixing  a  trace  of  the  infected  bird's 
blood  with  bird's  blood  serum  and  physiological  salt  solution. 
Halteridium  infection,  which  apparently  is  not  pathogenic, 
persists  for  many  months ;  proteosoma  infection  is  more 
evanescent,  and  is  often  associated  with   dangerous   fever. 


a 

Fig.  la— Drcpanidiuin  ranarum.    (.i/ter  Celli.) 
(c,  iDtracorpuscular  form  ;  b,  c,  </,  free  motile  furm!<. 

Halteridium  is  not  readily,  if  at  all,  communicable  by  inocu- 
lation of  blood  ;  proteosoma^  on  the  contrary,  may  l)o  eo 
communicated. 

Pirosoma  bigeminum  (Fig.  17)  is  the  parasitic  cause  of  Texas 
cattle  fever,  a  very  fatal  disease  in  bovines,  characterised  by 
hapmoglobinuria.  It  occurs  in  the  warmer  parts  of  tlie  world, 
and  has  been  specially  studied  in  Texas,  Italy,  Roumania, 
South  Africa,  and  AustraHa.  The  parasite,  whicli  is  non-pig- 
nicnted,  is  found  in  the  red  blood  corpuscles  as  a  minute  ovoid 
body,  usually  sharply  pointed  at  one  end.  It  often  occurs  in 
pairs,  suggesting  that  it  multiplies  by  binary  division.  As 
demonstrated  by  Smith  and  Kil borne,  pirosoma  is  transferred 
from  host  to  host  by  the  cattle  tick  {Boophilus  hovis).  In 
feetling,  the  tick  swallows  the  parasite,  which  then,  in  some 
unknown  way,  infects  the  eggs  of  the  insect.  When  the  young 
ticks,  hatched  out  from  the  infected  eggs,  proceed  to  feed  on 
a  healthy  bovine  they  introduce  the  parasite  and  so  com- 
municate the  disease. 

Drepanidiom  (Fig.  18),  a  blood  parasite  of  frogs  {Rana 
esctUenta),  occurs  in  two  forms — an  irregularly  shaped  endo- 
corpuscular  body  and  an  endocorpuscular  passive  vermicule, 
which  may  become  free  and  actively  motile.  Neither  form 
is  pigmented. 
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CHAPTER    II. 

MALARIA  :     THE    MICROSCOPICAL    EXAMINATION   OP   THE 
BLOOD. 

Before  commencing  the  study  of  malarial  blood  it 
is  advisable  for  the  beginner  to  familiarise  himself 
with  the  microscopical  appearances  of  normal  blood, 
both  in  fresh  and  stained  preparations.  He  sliould 
learn  to  recognise  the  several  varieties  of  leucocyte ; 
to  appreciate  diflTerences  in  colour,  size,  and  shape  of 
the  red  cells  ;  to  recognise  dirt,  vacuoles,  forms  of 
crenation,  and  artificially  produced  appearances.  By 
mastering  such  details  at  the  outset  important  soui-ces 
of  fallacy  will  be  avoided,  and  in  the  process  of  self- 
educiition  a  useful  knowledge  of  technique  will  be 
acquired.  The  English-reading  student  will  tind  the 
works  of  Coles  or  of  Cabot  of  great  assistance. 

For  a  thorough  appreciation  of  the  pnnciples  on 
which  blood  examinations  for  the  demonstration  and 
study  of  the  malaria  parasite  should  be  conducted,  it 
must  be  borne  in  mind  that  the  parasite  is  intra- 
corpuscular.  To  see  it,  therefore,  it  is  necessary, 
particularly  for  the  beginner,  so  to  dispose  the  cor- 
puscles in  his  preparations  that  a  proportion  of  them 
shall  lie  fiat  on  the  slide,  in  a  single  laycjr,  and  pre- 
senting their  surfaces,  and  not  their  edges,  to  the 
observer  (Fig.  19).  It  is  mainly  from  ignoring  this 
fundamental  princi})le  that  so  many  fail  to  find  the 
parasite. 

Preparation  of  fluid  blood  fllin^. — To 
secure  this  disposition  of  corpuscles  in  fresh  blood 
the  following  procedure,  the  smallest  details  of  which 
must  l>e  scrupulously  carried  out,  is  reconimendcHl  : — 

Thoroujjchly  cleanse  with  iilcohol  thn^e  or  four  thin  cover- 
glasses  and  as  many  slips,  and  cover  them  immediat^'ly  with 
some  convenient  vessel  so  as  to  protect  them  from  the  minutest 
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icic  of  floating  dtiflt,  Cleivnue  one?  ul  thc^  patienVa 
iinj|^"r~tip»  with  ukMihul  and  rlry  it*  Prick  thfi^  linger -pad  with 
n  I  lo'in  iiffnllo^  and  wipe  away  thu  titist  ditip  of  blcKod  tlrnt 
extides  Th^m  ►;t'titl)%  with  finger  aod  thunib,  e^qiieesse  the 
fiJigtr-pad  Jiad  e^prt?hMJ  ii  SfKrond  minute  droplet  of  blood  ',  this 
ihciidd  be  \%t\  small^no  larfiiror  than  n  pin^a-beftd.    Touch  the 


III 'I  li]m»l  corpuseletri   lu  ttiilct  for  ificAiiitiiMtluii  for  tlii^ 

lija:  Tu  III*!  right  of  Ibr  wjiite  hltKj^l  cor]»iiacLu  in  Ihc 

fcDUi'  >M    LjM    iiL^il  a  nsl  liiooil  corptuHf;  tlire«^^(ourtb»  iWl^i  witk  A 
ten  kail   (Unlgn)   tutriJitc  li   vitlbtc.     (Fn^m   fUffTojpAn^o^ruiii  b^  Vt, 

droplet  tightly  with  tht'  centre  of  ^  t'Over-gkaa,  taking  care 
tbiit  the  Ulter  doei  not  cotn<5  into  contact  with  the  akinr  and 
vmmc'dktely  dn^  the  covur-glis^  on  the  elide*  No  prcMuf  e 
nhotild  be  Hied  to  cAuik^  tho  blood  to  ^pre^id  out.  If  gtfisses 
imd  liijgii'r  uri'  quit**  f  !a»in,  tht^  blood  will  at  once  run  out  in  vl 
vf'ij'  (mp  film*  It  is  aoiiictiniOA  more  1  onvenient  to  obUun 
Iho  blood  from  the  bbc  of  tho  ear  or,  in  childr<m,  the 
grcftt  too. 

tk?veral  pn^paratioriH  should  be  iiiarle,  the  iiequiaite 
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blood  being  obUiiKnl  by  renewed  gentle  compression 
of  the  tinger-tip. 

After  waiting  a  few  minutes  to  allow  the  blood  to 
spread  out  completely  between  the  glasses,  it  is  well 
to  ring  the  preparations  with  vaseline.  This  will 
effectually  stop  all  movement,  all  evaporation  of  the 
blood,  and,  consequently,  over-compression  of  the 
corpuscles,  and^  will  thereby  greatly  facilitate  ex- 
amination. 

Tn  making  these  preparations  care  should  be 
taken  to  stenliso  the  needle  omj)loyed,  otherwise 
grave  accidents  might  oi'cur.  It  is,  of  course,  un- 
necessary to  sterilise  the  slichvs  and  cover-glasses. 

Chararlorifilirs  of  a  $»nr<*eH8ful  prepara- 
tion*— On  holding  a  successful  preparation  up  to  the 
light,  one  or  more  areas,  each  mmle  up  of  three  zones, 
the  different  zones  shading  into  each  other,  can  lie 
made  out  by  the  naked  eye.  Each  such  area  includes 
a  i>eriphei*al  zone  of  a  nnldish  tinge,  a  middle  zone 
having  a  somewhat  iiidescent  look,  and  a  centml  zone 
absolutely  devoid  of  colour.  Successful  preparations 
may  be  recognised  by  the  j)resence  of  tlu»se  zones. 
Preparations  not  exhibiting  this  api)earance  should 
Ik»  rejecte<l ;  it  is  waste  of  time  to  examine  them. 

On  exanuning  successful  preparations  with  the 
microscope,  it  will  be  found  that  the  central  zone  or 
area  contains  few  or  no  bloo<l  corpuscles.  This  zone 
may  lu^  designated  the  "  empty  zone."  Proceeding 
outwards  from  this  we  come  on  an  area  occupie<l  by 
scattered,  isolated,  compwiwetl,  and  much-expanded 
corpuscles  —  the  "  zone  of  scattert*d  coi^puscles^" 
Farther  out  the  corpuscles  l)econje  more  numerous 
and  less  expressed  (Fig.  19).  Gradually,  as  we 
trace  the  slide  still  farther  outwards,  the  corpuscles 
are  found  approximated  to  each  other,  until,  finally, 
the  peripheries  of  the  corpuscles  are  mostly  in  touch 
— the  "  single-layer  zone."  Farther  out  the  cor- 
puscles, though  still  lying  flat,  are  found  to  overlap 
each  other  or  are  piled  one  on  the  top  of  the  other — 
the  "  zone  of  hea})ed-up   corpuscles."     Bey(md   thii 
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zone  the  corpuscles  are  arranged  in  rouleaux — the 
"  zone  of  rouleaux."  At  the  extreme  margin  of  the 
preparation  the  corpuscles  tend  to  break  up  and  run 
together  so  as  to  form  a  narrow  border  of  free 
hsemoglobin,  the  individual  corpuscles,  perhaps,  being 
indistinguishable — the  "  zone  of  free  hsemoglobin.*' 
Each  of  these  zones  should  be  studied,  for  each  may 
afford  special  information  about  the  malaria  parasite. 

JHIcroscopical  examination. — The  beginner 
will  save  time  if  he  gets  someone  who  is  familiar 
with  the  necessary  technique,  and  with  the  ap})earance 
of  the  parasite  in  the  blood,  to  give  him  one  or  two 
lessons.  Accuracy  and  quickness  can  be  acquired 
only  by  practice.  It  is  a  good  plan  to  practise  pre- 
paring films  from  one's  own  blood. 

The  examination  is  best  conducted  with  ^^  of  an 
inch  oil  immersion  lens,  a  rather  low  eyepiece,  a 
sub -stage  condenser,  and  a  good  but  not  too  dazzling 
illumination.  It  is  practically  useless  to  work  witli 
any  objective  lower  than  ^Ij,  or  without  a  sub- 
stage  condenser. 

It  is  not  always  possible  to  choose,  but,  if  prac- 
ticable, a  case  of  quartan  infection  should  be  selected 
for  examination  in  the  first  instance.  Failing  a 
quartan,  a  well-defined  benign  tertian  infection  might 
l>e  chosen.  Failing  either  of  these,  a  long-standing 
case  of  recurring  malaria  with  marked  cachexia  will 
afford  the  next  best  opportunity.  It  is  best  to 
examine  the  patient's  blood  just  b<'foie  or  at  the 
time  of  rigor.  In  quartans  and  lK*nign  tertians,  at 
the  time  named,  there  should  l>o  little  difliiculty  in 
discovering  large  parasites ;  in  the  ca.se  of  those 
infections  attention  is  called  to  the  relatively  large 
parasites  by  the  abundance  of  coarse  pigment  they 
contain.  In  the  blood  of  malarial  cachectics  witli 
recurring  febrile  attacks  it  is  generally  an  easy  niatt<»r 
to  find  crescents  and  crescent-derived  spheres,  as  this 
foi-m  of  the  parasite  is  of  considerable  size,  carries 
abundance  of  pigment,  and  possesses  a  very  detinitr 
and  striking  shape. 
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When  the  beginner  has  learnt  to  recognise  one 
form  of  th(»  |>ai*asite,  he  will  begin  to  appreciate  what 
sort  of  body  he  has  to  look  for ;  thereafter  he 
should  be  able  to  educate  himself,  and  to  pick  out  the 
smaller  and  intermediate  forms. 

In  proceeding  to  make  his  first  examination  of 
a  liquid  blood  slide,  the  beginner,  in  the  6rst  in- 
stance, should  confine  his  attention  to  the  "  single- 
layer  zone."  Field  after  field  of  this  he  must  pass 
in  review,  carefully  scrutinising  the  interior  of  every 
blood  coi-puHcle,  every  leucocyte,  and  every  pigmented 
body,  even  though  it  be  not  included  in  a  corpuscle. 
He  must  not  expect  to  find  parasites  in  every  cor- 
puscle, or  even  in  every  field  ;  and  he  certainly 
must  not  expect,  as  the  begiimer  usually  does,  to 
find  in  every  slide  the  l)eautifully  regular  8i)oru- 
lating  form  or  **  rosette  body,"  or  the  weird-looking 
flagellated  body  made  familiar  to  us  by  so  many 
illustrations.  Such  bodies,  though  really  present 
somewhere  and  in  some  form  at  one  time  or  anotlier 
in  every  case,  are  among  the  least  common  of  the  many 
phases  of  the  malaria  jmrasite  ;  they  are  met  with 
only  under  very  definite  and  not  very  constantly  en- 
countered conditions,  and  are  not  very  often  seen  at 
an  ordinary  clinical  examination. 

In  most  cases  the  parasite  is  discovered  in  the 
fii-st  field  or  two  examined;  but  in  not  a  few  instances 
doz(Mi8  of  fields  may  havt»  to  be  scrutinised  before  a 
single  ])arasit<»  is  found.  Therefore  no  examination 
can  be  said  to  be  complete,  in  a  negative  sense,  until 
at  least  half  an  hour  has  l)een  sp<?nt  over  several 
suitably  prepared  slides. 

The  intracorpuscular  fonns  most  frequently 
met  with  have  the  appearance  either  of  small 
specks  of  pale  protoplasm,  or  of  larger  masses  of  pale 
protoplasm  containing  grains  of  black  pigment.  Close 
watching  discovers  that  the  former  are  endowed  with 
active  anHi'lM)id  movement,  and  that  they  continually 
cluin<^e  shap(»  and  position  in  the  affected  coi^iuscles. 
As    these   movements   are  an  iin])Oi*tant  test  of  the 
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parasitic  nature  of  the  l>ody  sought,  they  shouhi  be 
carefully  looked  for.  The  smallest  protoplasmic  specks 
look  like  washed-out  smudges  of  dirty  white  paint, 
half  hidden  by  the  hienioglobin  ;  they  are  sometimes 
hard  to  see.  Their  parasitic  nature  can  readily  be 
determined  by  their  movements;  by  their  soft,  ill-de- 
fined margins ;  and  by  the  fact  that  they  tend  now 
and  again,  on  first  removal  fmm  the  body,  and  per- 
manently later,  to  assume  the  appearance  of  tiny 
white  rings  which  show  up  very  distinctly  in  the 
hsemoglobin  of  the  coipuscle.  These  features  readily 
distinguish  them  from  the  sharply  defined,  clear, 
motionless  vacuole  (Fig.  20).  The  other  common  forms 
— the  larger  or  smaller  intracorpuscular  pigmented 
parasites — occupy  anywhere  from  a  sixth  to  nearly 
the  entire  area  of  the  affected  corpuscles.  They 
are  recognised  by  their  pale  protoplasm  ;  the  black 
melanin  particles  sprinkled  about  or,  if  towards  the 
period  of  rigor,  concentrated  in  their  interior  ;  and 
l)y  their  more  or  less  active  ama'boid  movements. 
In  quartans  and  tertians,  but  especially  in  the  former, 
sporulating  rosette  forms  are  seen  occasionally. 

ExKVininaiwn  of  blood  for  Jlaydllated  hodi**8. — 
When  the  student  has  become  familiar  with  these 
ap|)earances,  and  has  thoroughly  seized  the  fact  that 
the  sporulatin^  forms  are  to  be  found  only,  or  usually, 
during,  just  l^efore,  or  soon  after  the  rigor  stiige  of 
fever,  he  should  endeavour  to  follow  uj)  the  initial 
steps  of  the  extracorporeal  or  mos<juito  phase  of  the 
parasite.  So  far  as  ordinary  prej)arations  p(Minit, 
this  ph«ase  is  best  studied  in  the  "zone  of  hea])ed-up 
corpuscles"  and  in  the  "zone  of  rouleaux  ";  because 
in  these  zones  the  special  phase  of  parasite  concerned, 
not  being  subjected  to  pressure,  has  more  freedom  to 
undergo  its  evolutionary  change  into  the  flagellated 
iKxly. 

In  ordinary  (juartans  and  tertians  tiagellatcMl 
bo<lies  are  but  seldom  encountered.  The  best  time  to 
find  them  in  such  cases  is  said  to  Ik)  during  the 
hot  stage  of  the  fever.      In  ca.ses  of  crescent  infection 
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they  are  much  more  fi'equently  met  with,  as,  in 
this  form  of  malaria,  flagellated  bodies  are  more 
numei-ous,  appear  at  any  time  of  the  clinical  cycle, 
and  persist  in  the  circulation  perhaps  for  several  weeks 
after  fever  has  disappeared. 

In  most  cases  of  crescent  infection  the  gradual 
evolution  of  the  flagellated  body  from  crescent 
through  oval  and  sphere  can,  with  patience,  be  easily 
followed. 

Diagnostic  vcdxie  of  the  "  zone  of  free  hcpmoglobin." 
— The  zone  of  free  haemoglolnn  is  of  value  as 
enabling  the  practised  observer  to  pronounce  very 
rapidly  on  the  presence  or  absence  of  pigmented 
parasites  in  the  blood.  The  relatively  large  qu.antity 
of  blood  in  each  field  of  this  zone,  and  therefore  the 
proportionally  large  number  of  parasites  in  any  given 
field,  lends  itself  to  this,  as  does  the  fact  that  the 
black  pigment  shows  up  very  distinctly  in  the 
homogeneous  lake-coloured  sheet  of  free  haemo- 
globin. 

Phayocytosia  and  pigmented  feucocyfes. — Striking 
examples  of  phagocytosis  are  often  witnessed  in 
malarial  blood.  So  soon  as  a  malarial  parasite, 
whether  si^ntaneously  or  as  a  result  of  pressure, 
escapes  from  the  blood  corpuscle  in  which  it  had 
developed,  it  becomes  exceedingly  liable  to  attack 
by  the  phagocytes.  More  especially  is  this  tlie  case 
with  the  flagellated  organism ;  this  body  seems  to  have 
a  powerful  attraction  for  the  phagocytes,  which  are 
often  seen  to  tnivel  long  distances  to  attack  it. 

Pigmented  leucocytes — that  is  to  say,  leucocytes 
containing  grains  or  blocks  of  melanin — are  very 
often  encountered  ;  they  can  best  be  seen  in  the 
single- layer  zone  during,  or  shortly  after,  fever. 
Leucocytes  may  sometimes  be  observed  to  include 
the  pigmented  centre  of  the  broken-up  sporulating 
bodies.  Often  they  derive  their  pigment  from  the 
remains  of  some  sphere  or  flagellated  body  which  they 
may  have  engulfed  subsequently  to  the  preparation  of 
the  slide.     In  peripheral    blood  the   phagocytes  are 
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rarely,  if  ever,  seen  to  attack  the  parasite  so  long 
as  it  is  inside  a  bloo<l  corpuscle. 

Both  the  large  mono-  and,  very  i-arely,  the  poly- 
nucleated  leucocytes  may  contain  malarial  pigment. 
Care, however,  must  beexercised  in drawingconclusiona 
from  the  discovery  of  black  material  in  these  bodies  ; 
in  imperfectly  cleaned  slides,  fragments  of  dirt,  which 
the  leucocytes  rapidly  take  up,  are  apt  to  mislead. 

Pigmented  lymplwcytes. — According  to  Metschni- 
koff,  the  lymphocyte  has  no  phagocytic  action  in 
malaria.  This  observation  I  believe  to  be  correct. 
Several  writers,  however,  have  described  and  figured 
what  they  regard  as  malarial  pigment  in  the  lympho- 
cyte. This,  I  am  convinced,  is  founded  on  an  error 
in  interpretation,  and  has  arisen  from  ignorance  of 
the  fact  that  in  all  bloods,  healthy  and  malarial  alike, 
from  20  to  50  jier  cent,  of  tlie  small  mononucleate! 
lymphocytes  contain,  lying  in  tlie  narrow  zone  of 
cytoplasm,  one  or  two  minute  round  dots  of  intensely 
black  material  optically  indistinguishable  from  ma- 
larial melanin.  I  am  not  aware  that  this  appear- 
ance has  been  described  hitherto,  but  multiplied 
observation  has  convinced  me  of  the  ticcuracy  of  my 
statement.  Th(»  discovery,  therefore,  of  what  looks 
like  a  speck  of  intensely  black  pigment  in  the 
lymphocytes  must  not  b(^  regarded  as  evidence  of 
malanal  infection. 

Dinyaosis  of  i^aciioh's. — The  beginner  may  have 
a  difficulty  in  determining  wjiether  certain  a]>pear- 
ances  in  the  corpuscles  are  vacuoles,  or  whether  they 
are  parasites.  The  following  hints  may  help  him  to 
a  correct  decision.  Vacuoles  (Fig.  20,  (7,  />,  r,  r/,  ^, 
./»  ^'>  *»  ii  ^'j  0  '^^^  ^'^'^1  defined,  clear,  antl  have 
sharp  edges  ;  they  may  change  form  slightly,  but  they 
have  no  true  amo'boid  movement,  carry  no  ])igment, 
and,  of  course,  do  not  sUiin.  Intracorpustrular  malaria 
parasites,  on  the  contrary,  arc*  dim  and,  as  a  rub*, 
ill-defined  ;  they  have  soft,  shaded-otr  edges  ;  possess 
auKeboid  movements  ;  when  large  they  carry  grains 
of  pigment ;  and,  of  course*,  they  t^ike  the  appropriate* 
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stains.  It  is  haitlly  necessary  to  indicate  the  points 
of  diagnosis  fi-oin  leucocytes,  or  from  cupped,  folded, 
or  crenated  (Fig.  20,  c,  /,  ^,  »,  7,  A:,  /)  corpuscles. 
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Fig.  20.— Vacnolated  and  crenated  bUxKl  corpuscles.    {AJler  lAxx^ran  and 
Blanchanl.) 

a,  b.  r.  Blood  corptitcleH  with  central  vacuole*,  r  ip  crenated  ;  J,  a.  /,  h,  h]<M>d 
oorpuKcIcH  with  central  vacuole  containing  fragnifnted  biemoKlohin. 
8oni(>iinics  minute  eye^haiM^d  vacuoles  with  a  ai>eck  of  hteniotrlobin  In 
tilt'  cenin>  are  Tnet  with,  and  are  apt  to  l>e  taken  for  mrmaitea.  g,  crenated 
hliN)d  corpuHclea  with  several  vacuoles,  or  it  may  be,  crenations  out  of 
focus  ;  I,  j,  k,  I,  deformed  blood  corpuscles  with  central  lacunar. 

Moribund  and  fragmented  ^)ara«i7<?8. — Monbund 
— it  may  be  fragmented — free  parasites  (Fig.  21)  are 
often  a  source* of  confusion  to  the  beginner.  Their 
nature  is  frequently  misunderstood  ;  they  are  some- 


Fig.  'Jl.— Free  moribunil  malaria  jwraHitt^H. 

(/    h.  c,  Coiiiprci»«cd  and  fratfinentiuir  esmped  iiarAsiteA  ;  d,  e.  f,  Ww 
liitin^'.    {Comi'iU'd  frum  ThayrrtiHil  Htn^UvnA 
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tinic^s  erroneously  termed  "  sterile  Inxlies,"  an 
expression  at  one  time  frequently  aj)plied  to  the 
crescent-derived  spheres  (gametocytes).  They  are, 
in  fact,  mechanically-freed  parasites  exi)resso(l  from 
blood  corpuscles  by  the  compression  to  which  the 
blood  is  subjected  between  slip  and  cover-glass. 
The  lonju'er  bloofl  is  on  the  slide — particularly  if 
(evaporation  be  not  prevented  by  vaseline  ringing  of 
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the  cover-glass — the  more  closely  will  the  cover-glass 
approximate  to  the  slip,  the  greater  will  be  the 
pressure  on,  and  consequent  thinning  and  spreading 
out  of,  blood  corpuscles  and  parasites,  and  the 
greater  the  liability  to  damage  of  these  very  delicate 
bodies.  Frequently  the  artificially-freed  parasites  are 
broken  into  small  fragments.  The  entire,  as  well  as 
the  fragmented,  parasites,  on  becoming  free  in  the 
liquor  sanguinis,  tend  to  assume  a  spherical  or  disc- 
like form  ;  at  the  same  time  the  protoplasm  of  which 
they  are  composed  seems  to  become  ditlluent,  and  the 
pigment  is  resolved  into  a  number  of  minute  dust- 
like particles  possessing  active,  brownian  movement. 
Some  of  the  spherical  or  disc-shaped  bodies  with 
dancing  pigment  particles  are  really  crescent-derived 
spheres  or  other  forms  of  gamete.  These  are  parasites 
which  have  escaped  from  corpuscles  in  a  normal  way, 
but  which  have  become  arrested  in  their  evolution  in 
consequence  of  the  abnormal  conditions  in  which  they 
find  themselves  placed  hi  vitro  :  others  aiv  the  remains 
of  fiagellated  bodies,  the  flagella  having  broken  away. 
The  parasite  as  a  nieaiis  of  diaf/nosis. —  All 
of  these  multiform  appeai-ances  the  student  must 
learn  to  recognise  and  interpret.  Skill  in  this  is 
merely  a  matter  of  time,  practice,  and  reflection. 
Given  these,  the  student  should  not  only  be  able  to 
diagnose  by  the  microscope  malarial  infection,  but 
he  should  also  l)e  able  to  recognise  the  type  of  any 
particular  infection,  the  period  of  the  fever  cycle, 
and,  it  may  be,  the  severity  of  the  case.  For 
diagnosis  in  malaria,  therefore,  skill  in  the  micro- 
scopic examination  of  the  blood  is  of  the  utmost 
value,  and  no  i)ains  should  be  spared  by  the  prac- 
titioner in  malarious  countries  to  ac(|uire  it.  In  acute 
untreated  malaria  the  panisite  may  Ix^  detect4.'d 
practically  in  every  case.  Thus  in  GIG  cases  Thayer 
and  Hewetson — exc(!pt  in  two  or  three  instances 
where  the  patient's  blood  wjis  examine<l  only  (lurin*' 
convalescence — found  it  in  every  instance.  The 
l^est  authorities  are  ecjually  emphatic  on  this   point. 
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Personally,  T  can  assert  that  since  I  became  familiar 
with  the  subject  T  have  never  failed  to  find  the 
parasite  in  any  acute  untreated  malarial  case  I  have 
liad  a  proper  opportunity  of  examining.  Whenever 
in  a  case  of  acute  disease,  supposed  to  be  malarial, 
I  have  failed  to  do  so,  the  case  has  turned  out  to  be 
of  quite  another  nature. 

Bearing  of  quinine  on  microscopical  diagnosis, — 
It  is  of  little  use  to  examine  the  blood  for  the  intra- 
corporeal  forms  of  the  malaria  parasite  after  full 
doses  of  quinine  have  been  taken  ;  the  drug  rapidly 
brings  about  the  disappearance  of  this  phase  of  the 
parasite.  Tlie  crescent,  or  extracorporeal  phase, 
is  not  affected  by  drugs,  and  may  l>e  found  in 
suitable  cases  for  days  after  the  patient  is  cin- 
chonised. 

On  staining  malarial  blood. — As  a  general 
rule,  the  beginner  should  work  only  with  unstainetl 
preparations  of  fresh  liquid  blood  To  the  unpractised, 
staining  is  full  of  pitfalls.  In  such  circumstances  it 
must  not  b(»  relied  on  for  purposes  of  responsible 
diagnosis.  To  the  exi)erienced  microscopist  and  diag- 
nostician, and  for  the  study  of  the  morphology  of  the 
parasite,  staining  is  of  the  highest  value ;  moreover, 
some  such  method  must  be  employed  should  \^t- 
manent  preparations  be  desired,  or  should  it  be 
inconvenient  to  make  an  immediate  examination  of 
the  bloo<l.  Many  methods  have  been  devised  ;  hei-e 
only  one  or  two  can  be  given. 

Preparing  the  film.  -It  is  usual  to  spi*ead  the 
blood  on  cover-glasses  ;  for  many  reii.son,s  I  prefer  to 
spread  it  on  slips.  Then;  are  various  ways  of 
j)reparing  the  films ;  the  following  T  can  recom- 
mend :    - 

Probably  the  easiest,  as  well  its  the  (juickest,  most 
convenient  and  best,  is  a  nuxlification  of  that  r(K.'om- 
mended  by  Christophers  and  Stephens.  Prick  the 
cleansed  finger  pad  or  IoIk;  of  the  ear,  and  (express  a 
di*oplet  of  blood.  Take  this  up  by  touching  it  lightly 
witli  a  clean  glass  slip  about  an  inch  from  one  end  of 
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the  hlij).  Across  the  slip  and  on  the  blood  lay  the 
shaft  of  the  needle — an  oixiinary  straight,  rather  long, 
sewing  needle  (Fig.  22).  Pause  for  several  seconds 
until  the  hlood  has  run  out  by  capillarity  between 
the    needle    and    the  slip  ;   then,   holding  it  by  one 


Fig.  -2.— A  new  method  for  the  piriwration  of  dry  blood  films. 
(From  the  Malaria  number  of  the  Practlti'mrr,  March,  1901.) 

end,  push  the  needle  over  the  face  of  the  slip  in  the 
direction  of  the  leu<^th  of  the  latter,  so  as  to  spread 
the  blo<Kl  OMn-  the  entire  breadth  of  the  middle  third 
of  the  slip.  By  passing  the  soiled  il(»edle  through  the 
lapel  of  the  coat,  the  operator  can  cleanse  it  quickly 
and  be  ready  to  make,  by  a  repetition  of  the 
manoeuvre,  a  sc^ries  of  tilms  from  the  same  puncture. 

Another  method  :  - 

(.'ban.su  with  akcihul  a  dozen  or  niurr  slip.**,  and  platt'  them 
side  }>y  side  in  a  row  nrar  the  pjitient.  Prepare  half  a  dozen 
tetripfl  (IJ  by  J  inch)  of  Huiooth,  uncrinklod  guttai>ercha 
tissue,  or  of  tisHuo  or  cigarette  pajx^r.  Prick  the  j>aticnt'H 
fin|^«*r  or,  if  prof«rr<'d,  tln'  loho  of  hi.s  car.  When  a  nn'niite 
droplet  of  hlood  lias  welled  out.  ajiply  one  of  the  Htiip"-  of 
gutUipercha  or  of  j^aper  to  the  exuded  blood  ho  that  it  touches 
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the  drop  about  J  inch  from  one  end  of  the  strip.  Immediately 
lay  the  charged  strip,  blood  surface  downwards,  on  one  of 
the  slips :  after  waiting  a  second  or  two,  until  it  is 
seen  that  the  blood  has  spread  out,  draw  the  strip,  holding 
it  by  the  uncharged  end,  along  the  glass.  Or,  as  has  been 
described  by  Dr.  Neil  Macleod,  the  blood  may  be  taken  up  on 
the  edge  of  a  strip  of  stout  note-i«per  and  spread  on  8lip  or 
cover-glass  by  drawing  the  paper,  held  at  an  angle,  along  the 
face  of  the  glasn.  Or  the  blood  may  be  taken  up  by  running 
through  the  droplet  the  smooth,  straight  edge  of'  a  cover- 
glass,  which,  held  at  an  angle,  should  be  pushed  over  the 
surface  of  the  slip,  or  of  another  cover-glass. 

Or  the  film  may  be  prepared  by  taking  the  blood  up  on 
onr  cover-glass  on  which  another  is  immediately  sui)erposod  ; 
when  the  blood  has  spread  out  the  glasses  are  glided  apart,  two 
pairs  of  forceps  being  used  for  the  purpose. 

However  spread,  after  the  blood  has  dried,  whenever  it  is 
desired  to  stain  it,  either  at  once  or  at  any  future  and  more 
convenient  tim«»,  it  should  be  **  fixed  **  by  dropping  on  the  film  a 
little  absolute  alcohol  and  ethor  in  equal  ]>art8,  or  absolute 
alcohol  alone.  Cover-glass  films  may  be  di-opped  into  a  small 
wide-mouth  bottle  containing  the  fixing  agent,  or  they  may  be 
fixed  by  passing  them  through  the  flame  (not  a  good  method), 
or  by  placing  them  for  some  hours  (1  to  3)  in  a  warm  dry 
chamber  at  a  temperature  of  105^  to  120"  C-ent.  AMion  alcohol 
is  used,  after  ten  to  thirty  minutes  or  longer,  it  is  dried  off. 

STAINS. 

The  stains  usually  employwl  belong  to  two 
ciitegories :  {a)  those  which  stain  the  protoplasm 
and  the  nucleolus  the  same  colour ;  (h)  those  which 
differentiate,  hy  tintin^iij  them  differently,  the  proto- 
plasm from  the  nucleolus. 

(a)  Of  the  former  T  would  recommend  the 
following  : — 

Borax-methyUne  hlue.  — A  drop  or  two  of  aqueous  solution 
of  borax-  (5  per  cent.)  methylene  blue  (2  per  cent.)  is  spread 
on  the  film.  After  thirty  seconds  or  less  the  slide  is  thoroughly 
wiushed  in  water,  dried  with  filter  paper,  and  afterwards  by 
gently  warming  over  the  spirit  lamp.  Finally,  xylol  balsam 
and  a*  cover-glass  are  applied. 

Loeffln'-»  meihyUm  ^/m^-.— Concentrated  alcoholic  solution  of 
methylene  blue  30  parts,  solution  of  caustic  potash  (tootjo) 
100  parts.  Stain  for  thirty  seconds,  wash  in  water,  dry  and 
mount. 

Carhol  thv>mn.  —  Saturated  alcoholic  (GO  )  solution  of 
thionin  20  parts,  watery  solution  (2  per  cent.)  of  carbolic  add 
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100  parts.    The  mixture  should  be  kept  at  least  a  fortnif^ht 
before  use.     >Stain  for  five  minutes,  wash  and  mount. 

HtBmatoxylin  and  eoain. — Ehrlich's  acid  hii^matoxylin,  or 
strong  solution  of  hicmalum,  five  minutes  ;  weak  eosin,  half- 
a-minntc ;  wash  in  tap  water  and  then  in  distilled  water  ; 
dry  and  mount  in  xylol  balsani.  This  is  an  easily  carried  out 
and  effective  method  of  obtaining  less  intensely  stained,  but 
more  permanent  preparations. 

(6)  The  many  methods  of  obtaining  differential 
staining  of  protoplasm  and  nucleolus  depend  on  the 
circumstance  that  when  solutions  of  certain  kinds  of 
methylene  blue  and  eosin  are  mixed,  a  third  red  dye, 
with  a  special  affinity  for  chromatin,  is  formed.  They 
are  all  modifications  of  the  original  Romanowsky 
method.  They  are  a  little  uncertain  and  troublesome^ 
to  use,  their  success  depending  on  the  purity  of 
the  chemicals  employed  and  careful  attention  to 
detail.  The  beginner  is  advised  to  become  proficient, 
in  the  first  instance,  with  the  simpler  methods  ^ven 
above.  Having  attained  this  he  should  jn-actise  some 
form  of  the  Romanowsky  method,  for,  besides  dis- 
playing the  intimate  structure  of  the;  malaria 
parasite,  in  consequence  of  the  intense  tinting  of  the 
nucleolus  which  it  effects,  it  greatly  facilitates  the  find- 
ing of  the  smaller  forms  of  the  parasite,  not  always  an 
easy  matter,  especially  in  the  case  of  the  very  minute 
young  sub- tertian  or  malignant  parasite.  Of  the 
three  methods  given  below,  Leishman's,  everything 
considered,  is  the  best.  Both  it  and  Jenner's  method 
have  the  advantage  of  dispensing  with  preliminary 
fixing. 

Romanov:  nk  if  s  tnclhof/.—  ( 'ov<r-^las8  film>  aru  lixed  })y 
heat — 110"^  Cent,  for  one  hour.  They  are  then  iminediHtely 
floated  for  over  two  hours  on  a  frebhly  prepareil  mixture  <»£ 
satui-ated  watery  solution  of  methylene  l»lue  2  parts,  wutrry 
Holation  of  eosin  (1  p«r  omt.)  )  imrta,  washed  in  water,  dried 
and  mounted.  The  precipitiite  lonued  by  the  mixture  must 
not  be  filtered  out. 

Jfnner''x  stain. — Special  care  must  he  tiken  that  there  is  no 
tnwe  of  alkali  or  aoiJ  on  the  glass  on  whieli  the  film  is  hi»rea«l : 
it  must,  therefore,  be'  washed  in  distilled  water  and  >too«l  in 
absolute  aleohol.  The  stain  is  made  ))y  di>soIvin^:  (iruMer's* 
water- Koluble  eonin  (yellow  shade)  and  medicinal  methylene 
blue  in  pure  ahsolute  methylic  alcohol,  which  must  )«•  fn.^.  from 
K 
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acetone  and  other  impurities ;  the  solutions  are  then  mixed  in 
the  proportions  of  125  ])art«  of  J  per  cent,  solution  of  the 
eosin,  and  100  parts  of  J  per  cent,  solution  of  the  methylene 
blue.  Or  the  compound  body  formed  by  the  eosin  and 
methylene  blue  in  this  mixture  may  be  purchased  in  the  dry 
state  and  subsequently  dissolved  in  absolute  methylic  alcohol. 
To  use  the  stain,  a  few  drops  are  poured  on  the  blood  film  and 
covered  to  prevent  evaporation  and  precipitation.  In  three 
minutes,  or  a  little  longer,  the  stain  is  rapidly  poured  off,  and 
afterwards  the  film  is  washed  in  diitilled  water  from  five  to  ten 
seconds  until  it  assumes  a  pink  colour.  It  is  then  dried  high  over 
the  flame,  or  in  the  air,  and  mounted  in  xylol  balsam. 

LeithmatCa  statu. — Two  solutions  are  prepared,  --f,  a 
1  |>er  cent,  solution  of  medicinal  methylene  blue  (Griibler)  in 
distilled  water,  rendered  alkaline  by  0-5  per  cent,  sodium 
carbonate.  Heat  this  to  65°  C.  for  12  hours,  and  allow 
to  stand  at  room  temperature  for  10  day:*.  J?,  eosin,  extra 
B.A.  (Griibler),  1  in  1,000  of  distilled  water.  Mix  equal 
volumes  of  A  and  B  and  stand  for  6  to  12  hours,  stirring 
occasionally.  Collect  the  flocculent  precipitate  in  a  filter, 
and  wash  with  distilled  water.  Dry  and  powder  the  filtrate, 
which  has  a  green  metallic  lustre,  and  contains  the  active 
ingredient  of  the  Komanowsky  stain.  (This  powder  has 
been  placed  on  the  market.)  Make  a  0*15  per  cent,  solution 
of  the  dve  in  methylic  alcohol  and  keep  in  a  stoppered 
bottle. 

To  use  the  stain,  drop  three  to  four  drops  of  the  solution 
on  the  unfixed  blood  film.  After  about  half-a-minute  to  one 
minute  add  six  to  eight  drops  of  distilled  water  and  mix 
them  by  moving  about  the  slide.  After  five  minutes  wash  off 
the  stain  with  distilled  water,  having  a  few  drops  of  the 
water  in  the  film  for  oxer  a  minute.  Dry  without  heat,  and 
mount  in  xylol  baham. 

Staining  the  Jtagellated  My. — A  sheet  of  thick  blotting- 
paper,  having  rows  of  oblong  holes  (1  inch  by  Sj  inch)  cut  out 
in  it,  is  proi>ared  ;  it  is  slightly  but  sufficiently  moistened  with 
water,  and  laid  smoothly  on  a  sheet  of  window  glass. 

A  patient  in  \*hose  blood  the  crescent  form  of  the 
parasite  abounds  is  s<^lccted.  His  finger  is  pricked  and  a 
droplet  of  blood,  the  size  of  a  large  pin's  head,  is  expressed.  A 
clean  microscope  slip  is  then  breathed  on  once,  and  the  droplet 
of  blood  immediately  taken  up  by  lightly  touching  it  with  the 
centre  of  the  breuthed-on  surface  of  the  slip.  The  blood  is 
now  rapidly  and  somewhat  unevenly  spread  out  with  the 
needle  so  as  to  cover  an  area  of  about  J  inch  by  J  inch. 
The  slip  is  immediately  inverted  over  one  of  the  blotting- 
l)aper  cells  and  pressed  down  sufficiently  to  secure  tliorough 
apposition  of  the  slip  to  tlic  pjiper,  without,  at  the  same  time, 
bringing  the  blood    into  contact   either  with   the   moistened 
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paper  forming  the  wall,  or  with  the  ^lass  lonning  th«  ioof 
of  whtit  it;  now  a  very  perfect  moist  chHmbcr.  The  rest  of  the 
pii|>cr  leltfi  are  rupidly  covered  with  lilood*chtirg^  sUpft  prf- 
piircii  in  the  sum*-'  w«j%  In  itmii  n  quartet  to  three-quriTter^ 
fyl  fin  htmi-  I  bo  «Up*  are  remoTcd  and  dried  liy  gently  wnnw- 
ing  ihcm  ovwr  ih^t  NpiriL  liimp — blood  ssurKaco  away  from  the 
Hamo,  When  dry  the  tiini»  are  iijced  with  absolute  alooh<jlt 
A  few  drops  being  ivotired  un  each,  Afk^r  ten  minutcR  ihc 
Alcohol  i4  dried  o^,  nnd  it  few  di^pa  of  weuk  ncette  aeid 
(10  to  20  ^vt  cent.)  are  litjil  on  Ihe  Biina  aj»d  left  I  here 
\<m%  enough  thoroughly  tu  disaolve  out  all  tho  ha'mogloUiL 


Ftg*  S3*^Vimtig  tortiuft  piinwiio  ;  fltftineil  wlih  nitithjrknfr  bin*.    (  k  lOOOJ 

The  «lid«i  hV^  then  wnahed  in  water  and  drii4.  'fhey  mny 
now  be  stiiwed  with  various  re  agents.  So  fiir^  I  have 
obtaini-d  the  Wt  TeMidt«  from  weak  eftrlaol-fuehsine  (2i)  per 
ernt/'  and  prolongt^d  »laining.  The  stain  is  dropped  on  the 
il]|9  and  twvered  with  a  wiiteh-g]B«e ;  after  aix  to  eight  hoiir^ 
il  If  ^Ajtied  off  with  water,  tJht?  elide  dried,  and  a  cover- 
.  glii0«  applied  with  xylol  balaHm. 

On  fxanuuing*  with  h  twelfth    immersion    k^iiB 
uLtiles    prepareU    with    methylene   blue,   the    nnelei 

•  When  It  i»  not  inlendetl  to  preserve  the  iilideH,  n  eover 
_,  IM  inay  ho  diipeiiicd  with.  »nd  the  immention  Eenn  va^  «Hth 
\m^  the  e«4)ir  oil  between  it  and  the  film.  Kor  purpOM>«  nf 
\  iliacniMii  thU  liuffieeji,  anil  much  time  ntid  material  ar^  laved. 
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of  the  white  £H>rpu8<jl^i  are  seen  to  Ijg  vi^ry 
deeply  stained,  the  proioplasui  of  the  white  corpuscles 
i3  very  ligf ttly  stuirteclf  whilst  the  parrtaitf^s  are  stMiiied 
Hu  intermediate  tint,  and  show  up  sharply  enough  iu 
the  faintly  tinted]  red  blood  corpusttles  (Figs.  IQ,  23, 
24)-  Coiitiiist  staining  with  i;H)sin  Ls  unwrtahi 
in  its  results  in  methylene  blue  preparations  ;  even 
in  pr&ctiMed  hands  good  prepaimtions  are  the  excep- 


tion*     For  ordinary  purposes  1  do  not  recommend  it ; 
it  if!  superrtnous,  trouhleaome,  and  unrelialile. 

On  examinint^  snccesMful  si  idea  preiwvred  hy  any 
of  the  lloinanowftky  Jiiethodn  the  rod  hlood  cells  will 
in?  foutid  to  l>e  stained  pale  pink  or  gn^enish  ;  the 
polynuchMr  leucocytes  will  show  nuclear  network 
ruby  redj  the  margins  of  the  nuclei  being  sharply  drv 
fined,  whilst  the  prot'Ophusm  is  unstaiiie<l,  exeept  ?*nch 
fine  eosinophil  gmnules  rv^  it  may  contains  wliicli  are 
red  ;  the  mononuclears  and  lymphocytes  liave  aharply 
fin  fi  ned  ru  by  -  refl  n  i  id  ei  am  I  Vi  1  ue  protopl  aa  i  n ;  tl  i  e  c  oarse 
sprained  eoainophih^g  have  a  less  deeply  staintHl  ruby* 
red  nucleus  and  pale  pink   granules ;  the  basophilea 
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have  dark  purple-black  granules  and  ruby  -  red 
nucleus ;  nucleated  red  cells  have  almost  a  black 
and  sharply  defined  nucleus;  tlie  blood-plates  are 
deep  ruby-red  with  spiky  margins  and  sometimes  a 
pale  blue  peripheral  zone.  The  body  of  the  malarial 
parasite  is  stained  blue  and  the  chromatin  of  tlie 
nuclei  ruby- red,  and,  in  the  case  of  the  tertian 
parasite,  the  haemoglobin  of  the  including  red  blood 
corpuscles  will  be  dotted  over  with  certain  fine  or 
coarse  red  granules  known  as  Schiiffner's  dots. 

In  prepai'ations  intended  to  display  the  flagellated 
hody  most  of  the  slides  will  show  numbers  of  spheres 
and  several  or  many  well- stained  flagellated  bodies 
(Figs.  4,  5,  9).  Very  few  crescents  remain  untrans- 
formed.  If  the  slips  are  removed  and  dried  in  from 
five  to  ten  minutt»s  after  being  placed  on  the  blotting- 
paper  cells,  only  crescents,  ovals,  and  spheres  will  1)0 
found  ;  if  they  are  left  for  threeHjuarters  of  an  hour 
to  an  hour,  free  flagella,  and  what  Ross  calls  '*  spent 
pigment,"  may  also  l)e  found,  the  latter  sometimes 
enclosed  in  phagocytes.  Occasionally  flagellateil  bodies 
ai-e  found  partially  included  in  phagocytes.  Prepara- 
tions stained  with  carbol  fuchsin,  as  above  described, 
nmk€%  when  successful,  beautiful  preparations,  but 
they  do  not  differentiate  the  chromatin  of  the  nuclear 
elements.  To  show  this  some  form  of  the  Roinanow- 
sky  method  must  be  employed. 
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CHAPTER    III. 

CLASSIFICATION     AND   DESCRIPTION   OF   THK    MALARIA 
PARASITES   AND   THBIR    ASSOCIATED    FEVERS. 

It  may  be  as.serted  in  a  general  way  that  the  diffei*ent 
clinical  types  of  malarial  disease  are  associated  with  - 
different  and  cori-esponding  types  of  malaria  pai*asites. 
As  to  whetlier  these  different  types  of  parasites  are 
mere  varieties,  or  wliether  they  are  distinct  S|>ecie8, 
the  evidence,  so  far,  is  insufficient  to  warrant  a  definite 
conclusion. 

The  point  is  by  no  means  easily  settled ;  nor  is 
it  likely  to  be  decided  until  we  are  in  possession  of 
more  detailed  infonnation  about  the  masquito  phase 
of  the  organism  and  the  relationship  of  the  various 
types  of  parasite  to  various  specie^s  of  mos(}uito. 

Principles  of  classification  of  parasiteiki. 
— Meanwhile,  the  varieties  or  possible  specios  liave 
been  classified  according  to  : — 

1.  The  duration  of  their  respective  life -cycles 
inside  the  human  body. 

2.  Their  moi*phological  characters. 

3.  Tlie  clinical  phenomena  they  give  rise  to. 

4.  The  results  of  inoculation  experiments. 

It  may  be  said  that,  so  far  as  these  tests  go, 
there  is  evidence  either  of  plurality  of  species  or  of 
the  existence  of  very  stable  varieties.  That  is  to  say, 
a  particular  clinical  tyi>e  of  malarial  disease  is 
associated  with  a  parasite  of  more  or  less  definite 
morphological  form  and  intracorporeal  life  -  cycle, 
characters  which  are  maintainetl  when  the  parasite 
has  been  inoculated  experimentally. 

In  the  treatment  of  this  8ubj(»ct  the  classifica- 
tion suggested  by  Mannaberg  will  \wi  followed,  a 
classification     based    principally    on    the     investiga- 
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tious  of  Golgi,  Marchiafava,  Bignami,  Celli,  Orassi, 
and  other  ItalianH,  as  well  as  on  his  own  most 
excellent  work. 

The  forms  of  the  malaria  [yarasite,  and  of  the 
diseases  they  give  rise  to,  may  be  divided  into  two 
comprehensive  groups— </tc  benign  and  tJie  malignant, 
A  principal  morphological  distinction  between  these 
two  groups  is  that  whereas  the  benign  parasites  never 
form  crescent  bodies,  the  malignant  parasites  form 
crescents ;  that  is  to  say,  the  intracorporeal  form  of 
the  gamete  of  the  benign  parasites  is  a  sphere  or  disc, 
that  of  the  malignant  parasites  a  crescent.  A 
principal  clinical  difference  between  the  two  is  that 
whereas  the  benign  parasite  rarely  or  never  gives  rise 
to  pernicious  attacks,  the  malignant  parasite  may 
and  frequently  does,  give  rise  to  such  attacks. 
Herein  lies  an  imfwrtant  practical  diagnostic  point, 
one  which  only  the  microscope  can  render  available. 

The  benign  panisites  are  of  two  kinds  :  One,  the 
qnartan  jyarasitp^  having  a  cycle  of  seventy-two  hours, 
causing  a  fever  recurring  every  three  days  — f/Kartan 
/fver  ;  the  other,  the  tertian  parasite,  with  a  cycle  of 
forty-eight  hours,  causing  a  fever  recurring  every 
two  days — t*'rtian  fever. 

The  malignant  parcosite  has  three  forms,  i)erhaps 
more*: — A  pignuMited    parasite,  the  sub-tertituiyf  of 

*  Many  autlioritics  refuse  to  recognise  more  than  one  species 
of  malignant  iwirasito,  the  differences  in  length  of  cycle  and 
pigmentation  diHcrilwd  in  tlie  text  Iniing ,  regarded  merely  as 
variations  deiK;nding  on  circumstances,  an<l  not  as  siK'cific 
differences. 

t  This  parasite  has  recei%'e<l  several  names,  none  of  them  quite 
appro|)riate.  TIjur  the  Italians  call  it  "  astivo-autumnal,"  a  term 
appropriate  enough  in  Italy,  where  the  infection  is  aciuiied  only 
during  the  summer  and  autumn  months,  but  manifestly  inappro- 
priate in  the  tropics,  where  it  may  be  acfpiired  at  any  season. 
Koch  calls  it  the  "tropical  parasite,"  a  name  equally  imsuitabh*, 
seeing  that  the  nuige  of  tlie  parasite  embraces  countries  far  hevond 
the  tropic  belt.  The  term  "sub-tertian  "  I  have  adopted,  follow- 
ing Dr.  SamlM>n'M  suggestion.  It  implies  no  error  either  as 
regards  clinical  habit,  seasonal  or  geograpliical  range,  and  it  has 
the  additional  recommendation  of  approximating  to  the  name 
hemi-tertian,  applied  by  Hippocrates  and  the  ancients  to  the 
clasa  of  fevers  it  gives  rise  to. 
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forty-eight,  or  approximately  forty-eight  hours*  cycle  ; 
a  pigmented  parasite — pigmented  quotidian — of  ap- 
proximately twenty-four  hours'  cycle ;  and  an  unpig- 
niented  parasite — nnpigmented  qivotidian,  also  ap- 
proximately of  twenty-four  hours'  cycle. 
We  may  arrange  them  thus*  : — 

Benign       ^  t    f  *        \^^  i^o^  ioTm  crescents 

[  Quotidian — pigmented      )      p 

Malignant-;  Quotidian— unpigmented  \        ^    \ 
°  i  o  1   X     .^-  1  crescents. 

(  bub-tertian  J 

(*liniral  clasftilleation. — Formerly,  classifica- 
tion   being   based   entirely   on   clinical    phenomena, 

•  To  simplify  a  complicated  subject,  I  have  not  attempted  to 
give  in  the  text  any  of  the  confusing  multiplicity  of  zoological 
names  applied  by  various  writers  to  the  different  known  sx>ecie8 
of  Ha'mamnha  in  man  and  animals.  Tlie  following  classification 
of  species  and  grouping  of  names,  by  Ross,  will  be  found  of  use  for 
reference.  It  will  be  observed  that  Ross  divides  the  family 
Hrtmamahida  into  two  genera,  the  Hha]>e  of  the  gnmctc  l>oing 
use<l  an  a  basis  for  classification. 

FAMILY  :    H.^MAMQ-IBID.F.,    WAKIELKW8KI. 

Genus  X^—Hmnavutha^  Grassi  and  Feletti.    The  mature  nuneto- 

cytcK  arc  similar  in  form  to  the  mature  sporocytes  before  the 

spores  have  been  differentiated. 
Si>ccie8  \.—  Hftmainnha  danUeictkii^  Grassi  and  Feletti.    Syn.  : 

Larerania  danifeicskii,  Grassi  and  Feletti,  in  part ;  Halt^rid- 

iinn   danifewskii,    lAihYnt,    etc.      Several   varietieH  —  i>os»(ibly 

iliHtinct  si^ccios.     ParaHites  of  pigeons,  jays,  crows. 
Species    2.  —  Hnmaiu(flMX    relicta,     Grassi    and    Feletti.       Syn.  : 

Ifamamuha  rtlirta^  H.  Buhprtvrox -^ H.  subimmaculatUy  Grassi 

and  Feletti  ;   Proteosoma  grastii^    Labbe,  etc.      Parasite  of 

nparrowH,  larks,  etc. 
Sjiecies  3.-  Hitmantuha  malaricv^   Grassi    an<l    Feletti.      Syn.  : 

Homaiwtlpa  larerani,  Labl>e,  in   part.      Parasite  of  quartan 

fever  in  man. 
Si>ecie8  4. — HirmamolM  vivax^  Grassi  and  Feletti.    Syn.  :  Hcpnia- 

tnaba  Uivtranit  I^abbe,  in  j)art.     Parasite  of  tertian  fever  of 

man. 
Genus  2. — Htrmomcnas,  gen.  nov.     Syn. :  Larerania^  in  part  -|- 

HnmaiiKcbiif  in  i>art,  Grassi  and  Feletti.     The  gametocytes 

have  a  Hi>ecial  form  (crescentic). 
SpecieK. — Hamomena*  pracox^  Grassi  and  Feletti.     Svn.  :  Hieina- 

moba  prctcax  -|-  N.  immaculatu-^ Larerania  malarUr,  Grassi 

and  Feletti ;    HinnamaUi    latei'aniy    Lablie,    in    part,    etc. 

Sevei-al  varieties —possibly  distinct  sxiecies.     Parasite  of  the 

iiregidar,  remittent,  i)emiciou8,  or  a^stivo-autumnal  fever  of 

man. 
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malarial  diseases  were  divided  into  quotidian,  tertian, 
and  quartan  intemiittents  or  agues,  and  remittents. 
Hut  since  it  has  been  found  that  what  was  designated 
remittent  fever  is  produced  by  quartan,  tertian,  and 
(quotidian  parasites — the  fact  of  intermittency  or  re- 
niittency  l)eing  more  or  less  a  matter  of  accident — it 
has  been  considered  advisable  to  expunge  the  term 
remittent  fever  as  indicative  of  a  distinct  species  of 
malarial  disease.  Any  one  of  the  five  kinds  of 
parasites  enumerated  may  cause  what  was  known 
as  remittent  fever.  The  intermittency  or  re- 
mittency  of  any  given  fever  depends,  in  great 
measure,  on  the  simultaneousness  or  the  reverse  of 
the  maturation  of  the  swarm  of  parasites  giving 
rise  to  it.  If  all  the  parasites  present  are  of 
nearly  the  siime  age,  they  mature  approximately 
simultaneously,  and  we  have  an  intermittent ;  if  they 
are  of  different  ages,  they  mature  at  different  times 
.scatten^d  om'V  the  twenty-four  hours,  and  we  have 
what  was  known  as  a  remittent.  Further,  two 
generations  of  tertian  parasites  maturing  on  successive 
days  will  produce  a  cjuotidian  fever,  Teriiaiui  duplex ; 
two  generations  of  quartan  parasites  maturing  on 
successive  days  will  produce  fever  fits  on  two  succes- 
sive days  followed  by  one  day  of  freedom,  Qnartnna 
(hiplr.r :  throe  generations  of  (juartan  j)arasites  will 
produce  what  clinically  appears  to  be  a  (juotidian 
fever,  but  in  reality  is  a  Quartiuai  triplej'. 

l^rvsent  €*la<>iMifiration  not  final.  —  The 
classification  adopted  must  not  be  accepted  as 
final  :  at  best  it  is  merely  provisional.  In  actual 
practice  it  may  bo  hard,  often  impossible,  to  bring 
the  cases  mot  with  into  exact  line  with  such  an 
arrangement.  ^Moreover,  as  this  classificatirni  is  based 
piincipally  on  observations  made  in  a  very  limited 
distiict,  principally  in  Italy,  and  principally  on 
Roman  fevers,  it  may  not  apply  to  the  entin*  malanal 
world.  That  it  lies  on  a  substratum  of  fact 
there  can  b<'  no  doubt  ;  nor  can  there  be  nmch 
doubt   that   it   has   in    many   particulars   a   general 
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application  to  uialarial  disease  as  found  all  over  the 
world.  Still,  judging  from  clinical  fact«,  there  seems 
ground  for  believing  that  there  are  other  species  or 
\*arieties  of  the  malaria  parasite  besides  those  described 
by  tlu»  Italians,  and  that  the  list  here  given  ^"ill  have 
to  be  enlarged  or  recast  in  the  future.  Men  with 
extensive  experience  of  malarial  disease  in  their  own 
persons  tell  us  that  they  can  discriminate  by  their 
sensations  an<l  symptoms  between  the  fevers  of 
different  localities.  Analogy  would  incline  us  to 
Wlieve  that  clinical  differences  of  this  sort  depend  on 
diffen»nces  in  the  determining  |Uirasitca.  How  very 
different,  for  exampU\  are  the  lijemoglobinuric  fevers 
of  Afrii^a  and  the  bilious  nMuit tents  of  India.  Is  it 
not  pmluible  that  they  <lej>end  on  sj^ecitically  distinct 
parasit«'s,  or,  at  least,  on  more  or  less  definite 
varieties  ? 

rUSIOAL     rilKNOMKXA     OF    MALARIAL    FEVKR. 

Hefon*  prvxHH»ding  with  a  description  of  the 
various  malaria  |^»anisites  and  their  associateil  fevers, 
then*  are  ctu'tain  generalities  which,  to  save  repetition, 
had  better  1h^  mentione^l  hen\ 

Intermitteiit  fever  ^r  amie.  -Kver>'  typical 
malarial  fever  is  made  up  of  a  si*ries  of  pyrexial 
attacks  which  iwur  at  detinite  intervals  of  twenty- 
four,  forty -eight,  or  st»venty-two  hours.  Kach  attack 
consists  of  a  stage  of  ri^or.  a  staige  of  heat,  and  a  stage 
of  sweating  ;  these  aiv  folio wtnl  by  a  j^eriod,  **  the  in- 
terval," of  apyn^xia  -actual  or  n»lative.  The  duration 
and  intensity  of  the  ivnstituent  stagt*s  vary  consider- 
ably. i>n  the  whole,  they  ol«iM*ve  a  ctM-tain  proportion 
to  each  other ;  as  a  rule  the  more  pronounced  the 
rigor,  the  higher  the  fever,  and  the  mon»  pr^>fuse  the 
sweating.  Such  attacks,  with  wcll-markt»d  intervals 
of  apyivxia,  art*  de^iguaiiHl  intermittent  fevers  or 
j\gues.  The  expression  *•  agui*  "  is  applieii  only  to 
intermittents  having  a  priniouui^Hl  rigor  stagt*. 

Pi K monitory  jt^iy*.  IVfon*  rigv>r  s<'ts  in,  and 
sometimes  for  several  days  l>efoiv  the  actual  disease 


The  Ague  Fit,  59 

declares  itself,  there  may  or  there  may  not  be  a 
premonitory  stage  marked  by  lassitude,  a  desire  to 
stretch  the  limbs  and  to  yawn,  aching  of  the  bones, 
headache,  anorexia,  perhaps  vomiting,  perhaps  a 
feeling  as  of  cold  water  tnckling  down  the  back.  If 
the  thermometer  l^e  used,  it  will  be  found  that  body- 
temperature  has  begun  to  rise,  it  may  be  some  two 
or  three  hours  before  the  other  and  more  striking 
symptoms  which  ensue  set  in ;  or  it  may  be  that  the 
threatened  attack  will  subside  spontaneously  without 
culminating  in  the  more  pronounced  phenomena  of  a 
fully  developed  ague. 

Cold  stage. — When  rigor  sets  in  the  feeling  of 
cold  spreads  all  over  the  body,  becoming  so  intense 
that  the  teeth  chatter  and  the  patient  shivers  and 
shakes  from  head  to  foot.  He  seeks  to  cover  himself 
with  all  the  wraps  he  can  lay  hands  on.  Vomiting 
may  become  distressing.  The  features  are  pinched, 
the  skin  is  blue  and  cold-looking,  the  fingers  are 
shrivelled.  But  the  feeling  of  cold  is  entirely  sub- 
jective ;  if  the  temperature  be  taken,  it  is  found  to 
be  already  several  degrees  above  normal,  and  to  bo 
Ripidly  mounting.  In  young  children  it  is  not  at 
all  unusual  to  hav(;  a  convulsive  seizure  at  this  stage ; 
a  fact  that  has  to  be  borne  in  mind,  as  it  is  very  apt 
to  lead  to  ideas  of  epilepsy. 

Hot  stage. — After  a  time  the  shivering  gradually 
abates,  giving  place  to,  or  alternating  with,  waves  of 
warmth  and,  before  long,  to  persisting  feelings  of 
intense  heat  and  febrile  distress.  The  wraps,  which 
l)efore  were  so  eagerly  hugged,  are  now  tossed  off; 
the  face  becomes  tiushed  ;  the  pulse  is  rapid,  full, 
and  bounding  ;  headache  may  be  intense  ;  vomiting 
frequent ;  respiration  hurried  ;  the  skin  dry  and 
burning;  the  thermometer  mounting  to  104',  105', 
IOC*,  or  even  higher. 

Sweating  stage.  —  After  one  or  more  houi*s  of 
acute  distress  the  patient  breaks  out  into  a  profuse 
perspiration,  the  sweat  literally  running  off  him 
and  saturating  his  clothes  and  bedding.     With  the 
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appearance  of  diaphoresis  the  fever  rapidly  declines ; 
headache,  vomiting,  thirst,  and  febrile  distress  giving 
place  to  a  feeling  of  relief  and  tranquillity.  By 
the  time  the  sweating  has  ceased  the  patient  may 
feel  quite  well  ;  a  little  languid,  perhaps,  but  able 
to  go  about  his  usual  occupation.  The  iKKlily  tem- 
perature is  now  often  sub-normal,  and  may  remain 
so  until  the  approach  of  the  next  fit  one,  two,  or 
three  days  later. 

Duration  of  ilkA  fit. — The  duration  of  an  ague 
fit  and  of  its  constituent  stages  is  very  variable.  On 
an  average  it  may  l)e  put  at  six  to  ten  hours ;  the 
cold  stage  occupying  about  an  hour,  the  hot  stage 
from  three  to  four  hours,  the  swe^iting  stage  from 
two  to  four  hours. 

The  urhie  in  ague. — During  the  cold  stage  the 
urine  is  often  limpid  and  abundant,  and  is  passeil 
frequently  ;  but  during  the  hot  and  sweating  stages 
it  is  scanty,  loaded,  sometimes  albuminous.  The 
amount  of  urea  is  increased,  particularly  during  the 
cold  stage  ;  and  so  are  the  chlorides.  The  i)hosphates, 
on  the  contrary,  diminished  during  the  rigor  and  hot 
stages,  are  increased  during  defervescence.  The  aug- 
mentation in  the  excretion  of  urea  commences  several 
hours  before  the  subjective  symptoms  of  the  attack 
begin,  attains  its  maximum  towards  the  end  of  rigor, 
and  decreases  during  the  hot  and  sweating  stages, 
although  still  continuing  above  the  normal  standard. 
The  excretion  of  carbonic  acid  follows  a  correspond- 
ing course.  Dr.  Sydney  Ringer  was  the  first  to  point 
out  the  interesting  fact  that,  although  the  return  of 
fever  may  be  prevented  by  the  administration  of 
quinine,  yet,  for  a  time,  a  periodic  increase  in  the 
excretion  of  urea  occurs  on  the  days  on  which  the 
fever  fit  was  due.  The  urine  is  often  deeply  coloured, 
giving  with  nitric  acid  the  play  of  colour  charac- 
teristic of  bile  pigment,  or  the  brown  colour  described 
by  Giibler  as  "  haemapheic."  Glycosuria  does  occur, 
but  is  by  no  means  common. 

The  spleen  during   the  fit. — The  spleen  l)ecomes 
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enlarged  to  a  greater  or  less  extent  during  rigor. 
At  first  the  swelling  disappeai-s  in  the  interval,  but  it 
tends  to  become  more  or  less  of  a  chronic  feature  if 
the  attacks  recur  frequently,  more  especially  if  they 
are  associated  with  pronounced  cachexia. 

Period  of  the  day  at  inhich  ague  commencea. — 
Two-thirds  of  agues  come  off  between  midnight  and 
midday.  This  is  a  fact  to  remember  in  diagnosis; 
especially  when  we  have  to  face  the  possibility  of 
recurrent  pyrexial  attacks  being  dependent  on  such 
conditions  as  liver  abscess,  tuberculosis,  and  septic 
states — conditions,  be  it  remarked,  in  which  febrile 
recurrence  takes  place  almost  invariably  during  the 
afternoon  or  evening. 

Atypical  agues.  —  Cases  are  frequently  met 
with  in  which  all  of  the  above  symptoms  are  very 
much  toned  down  ;  in  which,  perhaps,  a  perio<lic- 
ally  recurring  feeling  of  coldness,  followed  by  languor, 
or  a  slight  headache,  or  a  slight  rise  of  temperature, 
is  the  only  symptom  indicating  the  ])resenco  of 
the  malaria  parasite  in  the  blood.  Tn  some  fevers, 
and  these  by  no  means  the  least  dangerous,  the 
subjective  syuiptoms  may  at  first  be  of  so  mild  a 
character  that  the  patient  is  able  to  go  about  his 
duties  with  a  body  -  temperature  of  103'  or  104  ; 
he  may  have  no  severe  rigor,  no  hc^adache,  no 
severe  gastric  symptoms,  no  acute  febrile  distress  of 
a  disabling  character.  Some  of  the  African  f(?vers — 
so  liable  to  assume  suddenly  a  pernicious  character 
— are  of  this  nature.  On  the  other  hand,  notwith- 
standing a  comparatively  slight  rise  of  temperature, 
headache,  prostration,  or  vomiting  may  1h»  (extremely 
distressing.  Th(;re  is  an  infinite  vari(;ty  in  this  respect. 
Evidently  the  toxin  -if  toxin  there  be  -of  the  mahiria 
parasite  is  far  from  being  a  simple  body  ;  probably, 
like  tuljerculin,  it  contains  several  ingredients  arranged 
in  different  proportions  in  tho  several  varieti<»s  of 
the  parasite.  Doubtless,  also,  the  degree;  oi  infection, 
various  combinations  of  the;  varieties  of  parasite,  and 
individual  idiosyncrasy  play  a   part  in  determining 
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the    iiitPiiBity  AJicI   elmractar   uf  tht*   tvudtion  of  the 
bod}"  to  the  pariisite. 

wbicli  recur  ihtily  are  called  qiioiidiftn  ague  ;  if  they 
reenr  everj^  hocoihI  ilay^  they  ^m  t*All<n!  ieHian  at/nr  ; 
if  every  thinl  day,  they  are  eHlletl  tpmrtan  tijftw. 
As  a  rule,  the  attacks  tend  to  oceur  atx^ut  the 
t^iiie  time  every  day,  lu  some  cast's  the  titite  of 
recuri'ence  liecomes  earlier  eat^Ji  day  ;  siicli  fevers  are 
said  to  aniwiptit4*.  Or  they  Jiinv  oceur  at  a  hitcr 
hour,  in  whicli  case  tht*y  are  8ai<l  l<j  pastpmi^.  When 
the  ijidividual  |rtiroxyHiiiH  are  pro!otige<h  ^o  that  onr 
utlack  ha!!i  not  concluded  Wfure  the  next  cominenucy, 
the  fever  fits  are  siiid  to  }je  Hnh%ntrm*l.  When  the 
lit  in  prolonged  and  periodicity  m  marked  by  oijl 
a  slight  fall  uf  t'einpcrature,  a  slight  t^weating, 
slight  feeling  of  chilUne&Hi,  the  fever  is  said  to  rfmit^ 
to  lie  a  rtfmittetd.  Sc^metimes  thei-e  ii  no  reniiMsion  ; 
Huch  a  fever  iss  said  to  be  coniiiHied.  It  occati  ion  ally 
hap^ierm  that  t^o  distinct  pyi'exiul  attackt*  come  oW 
the  same  day  ;  sueli  a  fever  is  sairl  to  be  douh!^.  All 
yort«  of  blend  ings  i*f  nmlij^nant  infections^  Wnign 
tertiajiH,  and  rjuartans  occur ;  la  such  the  infection  is 
siitil  to  be  a  mlxid  uifhcfion, 

Kelaiiuii  of  1li<*  |ilif*ii<»iiieiiii  of  llir  ft^^^i^r 
Al  i*!^  tiiv  *<>tH^r*i  €»r  thv  |»iirii»llf»«  —  All  thi? 
differences  and  peculiarities  in  the  clinical  phenoniCTia 
of  a  malarial  attack,  a^  indicated  by  tho  foregoing 
termsi,  ixnuplicated  and  hard  to  interpret  in  many 
caaes  though  they  be,  are,  it  is  l>elieved,  directly  cur- 
related  to  the  pha-ses  of  the  intra-corporeal  life  of  the 
parasite ;  this  urganiam  is,  in  fact,  the  key  to  their 
interpretation.  A.s  already  mentioned,  as  the  tinu-  of 
rigor  approaching,  the  pigment  of  the  parasite,  hitherto 
«catt^Teil  thnmghout  the  substance  of  the  little 
animal,  Ix'coineH  concentrated,  and  the  spcjrulating 
body  develops.  Shortly  Isifitre  and  during  rigor,  rtnd 
as  a  direct  caus**  of  rigor,  these  s (ion dating  ixxdies 
are  breaking  up  and,  presumably,  lilierating  thdr 
toxins*     At  the  encJ    of  rigor,  duritig   the  bot^  and 
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(luring  the  sweating  stages,  the  young  {larasites  of 
the  new  generation — the  small  intracorpuscular 
liodies,  and  the  leucocytes  carrying  the  pigment 
liberated  at  the  breaking  up  of  the  sporulating 
)>odies — are  in  evidence,  and  the  toxins  liberated  at 
the  same  time  are  being  eliminated.  During  the 
interval  the  intracorpuscular  ^lai^asites  grow,  become 
pigmented,  and  prepare  for  maturation.  From  the 
fact  that  parasites  are  pi-esent  in  the  blood  during 
apyrexia,  and  often  in  gieat  abundance,  it  is  evident 
that  it  is  not  the  mere  ))resence  of  the  parasite  in 
the  blood  corpuscle  that  causes  the  fever ;  most 
likely,  as  suggested,  the  pyrogenic  agency  is  some 
toxin  which  is  liberatiMi  when  the  sporulating  parasite 
breaks  up  and  liecomes  free  in  the  liquor  sanguinis. 
Conse(|uently,  we  find  that  in  remittent  and  continued 
types  of  malarial  fevers  si)<)rulating  paiasites  may  be 
met  with  at  all  stages  of  the  fever  ;  and,  conversely, 
that  when  parasites  at  all  stages  of  development  an* 
met  with,  the  as-sociated  fever  is  probably  remittent, 
irregular,  or  more  or  less  continued  in  type. 

The  foregoing  are  generalities  which  apply  to  all 
the  types  of  malarial  inf(»ction. 

(^UAKTAN     INFECTION. 

Th<*  parasite,  -The  parasite  of  (juartan  fever 
(Plate  T.,  Fig.  1)  has  a  eycle  of  .seventy-two  hours. 
At  its  earliest  stages  of  ej)icorpu8cular,  and  of  early 
unpigmented  intracorpuscular  life  it  takes  the  form 
of  a  small,  roundish,  clear  speck  (Plat^  I.,  Fig.  1,  a\ 
showing  up  somewhat  distinctly  against  the  haMuo- 
globin  of  the  invaded  corpuscle.  At  this  stage,  as 
contrasted  with  the  other  varieties  of  malaria  parasites, 
it  is  further  (listinguishe<l  by  the  feebleness  of  its 
amceboid  movement.  Lat4*r,  as  soon  as  it  Ix'comes 
pigmented  (Plate  1.,  Fig.  1,  A,  c,  </,  ^,/),  all  amu?lx)i<l 
movement  ceases.  Relatively  to  the  f)ther  malaria 
parasites,  the  i)igin('nt  ( nrrie<]  by  the  r|nartan  is  large 
in  amount  and  eoarse  in  grain,  sometimes  forming 
short  rods.     The  sporulating  parasite  (Plate  1.,  Fig.  1, 
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I/,  A)  is  made  up  of  eight  to  ten  elements  arranged 
daisy-fashion  and,  usually,  very  symmetrically  around 
the  now  centrally  placed  and  massive  block  of  very 
black  pigment.  About  the  centre  in  each  of  the 
spherical  or  pear-shaped  spores,  which  are  slightly 
rough  in  outline,  a  shining  nucleolus  can  usually  be 
readily  made  out. 

The  gamete,  or  sexual  form,  is  a  spherica,l 
pigmented  body  looking  like  an  oixiinary  large 
intracorpuscular  pigmented  parasite  (Plate  I., 
Fig.  1,  i)  that  has  escaped  from  the  reil  corpuscle 
in  which  it  had  developed.  It  may  be  recognised 
sometimes  by  the  very  active  movement  of  the 
pigment  granules.  This  phase,  rarely  seen,  occui*s 
almost  exclusively  during  the  pyrexial  stage  of  the 
cycle.  Further,  the  quartan  parasite  does  not,  as  dt)os 
that  next  to  be  described — the  tertian  parasite, 
cause  marked  enlargement  of  the  blocxl  corpuscle  in 
which  it  lies.  When  mature  it  completely  fills  the 
normal-sized  coi-puscle,  scarcely  a  rim  of  haemoglobin 
being  visible  (Plate  I.,  Fig.  1,  e) ;  so  that  it  sometimes, 
looks  at  this  stage  as  if  it  were  a  free  and  independ- 
ent body  floating  about  in  the  liquor  sanguinis.*  All 
quartan  parasites  do  not  proceed  to  spore  formation, 
or  to  gamete  formation  ;  some  are  said  to  degenerati* 
into  tlie  peculiar  clear,  dropsical-looking  spheres,  filled 
with  dancing  particles  (Plate  I.,  Fig.  1, 1),  w^hich  fonn 
a  striking  feiitun)  in  certain  malarial  bloods.  A  con- 
siderable proportion  of  these  free,  dropsical-looking 
bodies  with  active  pigment  are  probably  male  gam- 
etes wliich,  after  being  placed  on  the  microscope 
slide,  and  after  escaping  from  corpuscles,  have  failed 
to  project  flagella ;  others,  doubtless,  are  granular 
female  gametes.  The  failure  to  exflagellate,  in  many 
instances,  is  probably  not  normal,  but  an  effect  of 
mechanical  disturbance  fix)m  pressure  of  the  cover- 
glass,    or    of    other    circumstances    inherent    to    the 

*  111  inaluriHl  bIoo«l  the  corpuscles  are  apt  to  vary  in  size  an  in 
other  anainic  comlitions.  A  qiiHrtan  jwrasitc  in  a  megjilocyte 
may  therefore  simulate  a  tertian. 
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artificial  conditions  under  which  we  necessarily  ob- 
serve these  bodies.  In  more  normal  conditions,  as 
in  the  mosquito,  exflagellation  may  be  more  frequently 
effected. 

The  "daisy" — as  it  is  sometimes  called — or  sporo- 
cyte  form  of  the  quartan  parasite,  is  more  frequently 
seen  in  the  peripheral  blood  than  is  the  correspond- 
ing ))hase  of  the  other  malarial  parasites.  For  this 
reason,  and  because  of  the  easy  visibility  of  the  para- 
site at  all  its  stages  owing  to  its  size  and  to  the  large 
amount  of  pigment  it  carries,  and  because  the  entire 
intracorporeal  cycle  is  completed  in  the  peripheral 
blood,  the  quartan  is  the  best  form  of  malaria 
parasite  for  the  beginner  to  study. 

Geographical  difttribution.— The  fever  which 
the  quartan  parasite  gives  rise  to — single,  double,  or 
treble  quartan  ague — is,  relatively,  much  more  common 
in  temperate  latitudes  than  in  the  tropics.  Formerly 
it  was  common  enough  in  England  ;  it  is  still  far 
from  rare  in  the  malarious  districts  of  north  and 
mid-Europe  and,  doubtless,  elsewhere  under  similar 
climatic  and  telluric  conditions.  But,  as  we  proceed 
south,  it  becomes,  relatively  to  the  other  forms  of 
malaria,  rarer.  In  the  tropics  in  some  highly 
malarious  places  it  is  unknown.  Thus  in  a  paper 
read  at  the  Calcutta  Medical  Congress  of  1894,  Dr. 
Crombie  mentions  that  in  his  large  experience  he 
rarely  s^iw  quartan  ague.  As  his  experience  applied 
particularly  to  Calcutta  and  its  environs,  it  may  not 
hold  for  the  whole  country  ;  in  fact,  Ross  and  others 
state  that  the  quartan  parasite  is  common  enough  in 
Madras  and  elsewhere  in  India.  I  have  seen  it  in 
blood  films  from  Mauritius ;  Ross  mentions  it  as 
occurring  in  Sierra  Leone.  Doubtless  it  occurs  in 
limited  districts  throughout  the  tropics.  Thus,  though 
relatively  rare  in  many  of  the  West  India  Islands, 
it  is  a  conjmon  form,  according  to  Freeman,  in 
Antigua.  The  general  statement,  however,  that 
quartan  ague  is  more  a  disease  of  the  temperate  zones 
than  of  the  tropics,  probably  expresses  the  truth. 
F 
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The  fever.— The  ague  fit  in  quartan  is  generally 
smart  while  it  lasts,  and  well  defined  as  regards  its 
constituent  stages  (Fig.  25).  It  does  not  tend  so 
markedly,  as  is  the  case  with  the  other  malarial 
infections,   to   the   rapid   development   of    cachexia. 
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Fig.  25.— Cliart  of  quartan  ague. 

Although  the  indiWdual  attacks  are  very  amenable 
to  quinine,  the  infection  api)ear8  to  be  of  a  more 
persistent  nature  than  that  of  tertian  and  sub-tertian 
malaria ;  attacks  therefore^  are  prone  to  recur  during 
several  ycjars. 

TERTIAN    INFECTION. 

The  parasite.— The  early  stage  of  the  benign 
tertian  parasite  (Plate  I.,  Fig.  2)  resembles  that  of  the 
quartan  inasmuch  as  it  consists  of  a  small  pale  s{>eck 
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on,  or  in,  the  invaded  red  blood  corpuscle  (Plate  I., 
Fig.  2,  a)\  it  diifers  in  exhibiting  very  much  greater 
amoeboid  activity,  changing  its  form  and  location  in 
the  corpuscle  incessantly,  besides  pushing  out  and 
retracting  pseudopodia  (Plate  I.,  Fig.  2,  h\  This 
amoeboid   activity    persists   during  growth   and   the 
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ac(|uisition  of  pi;^mient,  though  in  a  progressively 
diminishing  degree  ;  it  giv€»s  rise  to  great  and  rapidly 
changing  irregularities  in  the  contour  of  the  parasite 
(Plate  I.,  Fig.  2,  r,  d,  e).  It  is  almost  entirely 
suspended  by  tlu?  time  pigment  -  concentration  is 
effected.  In  the  tertian  parasite  the  pigment  par- 
ticles are,  on  the  whole,  finer  than  those  of  the 
quartan  parasite  ;  and,  moreover,  are  in  a  state  of 
much  more  active  and  incessant  movement,  constantly 
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changing  their  position  in  the  peripheral  region  in 
which  they,  for  the  most  part,  seem  to  lie  (Plate  L, 
Fig.  2,  /).  Another,  and  highly  characteristic,  ac- 
companiment of  tertian  infection  is  the  considerable 
hypertrophy  and  marked  decolorisation  of  the  corpuscles 
containing  the  parasite  (Plate  I.,  Fig.  2,  o?,  e,  f^  g). 
Sometimes  the  affected  corpuscles  seem  nearly  twice  the 
diameter  of  the  healthy  ones  ;  and  nearly  always,  if 
the  parasite  is  of  any  magnitude,  the  rim  of  haemoglobin 
has  a  "  washed-out "  look,  sometimes  being  almost 
colourless. 

In  corpuscles  invaded  by  the  tertian  parasite,  the 
Romano wsky  strain  brings  out  a  feature  which  does 
not  occur  in  those  attacked  by  quartan  or  sub-tertian 
parasites.  In  tertian  invaded  coi*puscles  the  hfemo- 
globin  is  speckled  with  chromophile  particles  called 
Schiifner's  dots.  This  is  a  feature  of  some  diagnostic 
value.  In  the  very  young  phases  of  the  parasite  it  is 
not  always  present ;  unfortunately  for  its  diagnostic 
value,  these  are  just  the  phases  that  are  difficult 
to  diagnose  from  quartans  and  sub-tertians. 

In  the  tertian  parasite,  when  segmentation  is  com- 
pleted, the  resulting  body,  instead  of  the  very  sym- 
metrical, daisy  like  figure  of  the  quartan,  resembles 
rather  a  cluster  of  grapes  in  some  more  or  le-ss  central 
part  of  which  one  or  two  masses  of  black  pigment 
have  accumulated  among  the  berries  (Plate  L,  Fig.  2, 
h;  also,  Figs.  1  and  2,  6).  The  little  spores  forming 
the  cluster — fifteen  to  twenty-six  in  number — are 
smaller,  smoother,  and  more  spherical  than  those  of 
the  quartan  parasite  ;  seldom,  in  the  unstained  con- 
dition, exhibiting  their  nucleoli.  I  believe  that  in 
natural,  uncompressed  conditions  the  tertian  "rosette," 
as  it  is  called,  or  sporocyte,  tends  to  pass  from  the  disc 
form,  impressed  on  it  originally  by  the  shape  of  the  cor- 
puscle, to  something  more  approaching  a  globular  form. 

In  benign  tertian,  as  in  the  quartan  parasite,  the 
gamete  is  a  spherical  body  resembling  very  closely  the 
mature  parasite  from  which  the  s[)orulating  body  is 
evolved  (Plate  I.,  Fig.  2,^*).     It  is  seen  more  particu- 
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larly,  just  as  in  the  case  of  the  quartan  infection, 
after  and  not  unfrequently  about  the  time  of  rigor. 
The  tertian  gamete  is  considerably  larger  than  that  of 
the  quartan  and  sub- tertian  parasite. 

O^^oftraphieal  distribniion.— The  benign  ter- 
tian parasite,  probably  the  commonest  form  of  malaria 
parasite,  occurs  in  temperate  and  tropical  latitudes 
alike.  It  is  often  found  as  a  double  infection,  and  is, 
perhaps,  the  most  frequent  cause  of  quotidian  as  well 
as  of  tertian  agues. 

Th<»  fever.— The  fever  it  gives  rise  to,  except  in 
the  matter  of  the  spacing,  which  is  one  of  forty-eight 
hours,  resembles  that  caused  by  the  quartan  parasite 
(Fig.  26). 

MALIGNANT    INFECTIONS. 

Many  authorities  refuse  to  recognise  more  than 
one  species  of  crescent-forming  parasite.  On  the 
other  hand,  carefully-conducted  observations,  both 
microscopical  and  clinical,  seem  to  indicate  a  plurality 
of  sj)ecies.     I  shall  follow  the  latter  view. 

The  three  parasites  (Plate  I.,  Fig.  3,  and  Plate 
II.,  Fig.  1)  described  by  the  Italian  pathologists  in 
connection  with  malignant  malarial  infection,  although 
often  associated  together  as  well  as  with  the  benign 
parasites,  are  each  of  them  occasionally  found  in  what 
might  be  terine<l  a  pure  culture.  From  a  study  of 
such  cases  the  morphological  and  distinguishing  char- 
acters of  the  different  species,  and  their  special  ])atho- 
logical  effects,  have  been  more  or  less  satisfactorily 
made  out.  Although  much  remains  to  be  done, 
(mough  is  alreiuly  known  to  enable  us,  in  a  me<vsure, 
to  differentiate  them  from  each  other  as  well  as  from 
the  benign  parasites,  and  to  justify  their  being  placed 
in  a  group  by  themselves. 

Characters  /fossesserl  in  common  by  the  maUgnaiit 
parasifps.—OnQ  notable;  feature  in  regard  to  them  is 
that  thc^y  are  very  much  smaller  than  the  benign 
parasites.  The  earlier  un[)iginente(l  phase,  owing 
partly  to  minuteness,  partly  to  its  forming  but  a  thin 
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ntid  \en  triiiisparent  amo?ba  in  the  ha'UiogluIiiUt  Is 
Imrd  to  see.  When  firMt  mounted  on  the  slide  the  ftmcjc- 
boid  movements  are  \ery  active  (Plate  I.,  Fig.  3,  d). 
In  ^  short  time  theso  subside  somewiiat,  Hnd  then  the 
little  para.'^ites  tend  to  assume  a  uioi'e  paMive  con ijition 
and  to  arrange  theuiselves  as  tiny^  though  very  definite 
and  easily  recognised,  rather  bright,  colourless  rijigs 
{Plate  T.^  Fig*  3,  a^  b^  c^  t).  Sotnetimeft  these  ring^ 
may  revert  to  the  amtBboid  condition,  and  tiiis, 
perhajis,  for  ^^veral  times  in  succeission  ;  ultimately 
th  e  ri  n  f^  form  becomes  per  umnen  t  M  ul  t i  pie  i  n  feet  i » jn 
of  hidivitlual  c<:>rpu8cles  (Plate  I.,  Fig.  3,  g)  is  often 
eneouutercd,  and  this  mucii  more  frequently  than  in 
the  benign  infections ;  doubtless,  this  is  owing  to  the 
prodigious  nnmVier  of  parasites  in  some  malignant 
infeetiOHH.  As  development  advances^  tlie  iniadeti 
eorpuscleg  seem  to  be  tilteiml  out  by  the  ciipilkries 
and  small  Brtaries  (Plate  II.,  Fig.  2,  a,  b,  v)  of  the 
dee[jer  viscera  and  of  ilie  hone  marrow.  Ho  that  even 
in  severe  infections  the  later  pigmented  stagers  are  by 
no  mean  ft  proportionately  represented  by,  or  even  fre- 
quently encountered  iiu  (iiiger  l)lood  ;  the  siM>rulating 
stage  (Plate  I.,  Fig.  3,  i,j)  still  less  bo.  To  lind 
numerous  examples  of  the  more  advaneetl  stages  of 
these  parasites  it  is  necessary  to  aspintte  splenic 
bloody  or  to  search  in  fatal  cases  in  the  deept^r  visceim, 
or  in  the  lione  marrow  inmiediateiy  after  death. 
Owing  to  thiA  aljsence  of  the  more  advanced  forms 
from  the  peripheral  circulation,  the  duration  of  the  life- 
span of  these  ^wirasites  is  difficult  to  fix  ;  probably  it 
varies  between  twentyfour  and  forty-eight  hours,  l:>eing 
not  \m*y  constant  even  in  the  same  type. 

**  Hrfiit»ij  ftod%*^^J' — ^  Malign  ant  parasites  fiefjUently 
lend  tiJ  A  peculiar  shrivelling  of  the  invuded  corpuscles, 
resulting  in  the  formation  of  a  crenated,  or  folded, 
very  dark  corpuscle.  This  (lark,  irregulai'ly-sbaiied 
corpuscde  the  Italians,  from  its  colour,  have  designated 
^*  brassy  botly  ^'  (Plate  L,  Fig.  3^  p).  Jn  the  interior 
of  these  dark,  shrivelled  corpuscles  the  parasite  can 
generally  be  made  out  aa  a  minute^  pale  ring. 
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The  crescent  body  characteristic:. — Most  distinctive 
feature  of  all,  the  malignant  parasites  alone  form 
crescent  gametes. 

Titne  tvhen  crescents  appear ;  iiot  a  fever  form. — 
It  has  been  already  remarked  that  these  crescent 
bodies  are  not  to  be  seen  at  the  very  commencement 
of  an  infection.  A  week  usually  elapses  between  the 
first  appearance  in  the  peripheml  blood  of  the  small, 
intracorpuscular  parasites  and  the  first  appearance  of 
the  crescent  bodies.*  Once  the  latter  begin  to  appear 
they  generally  tend  to  increase  in  number  during  a 
few  days.  They  may  persist,  though  after  a  time  in 
decreasing  numl^ers,  in  the  circulation  for  one,  two, 
three  or  even  six  weeks  after  the  small,  fever-causing 
intracorpuscular  parasites  and  their  associated  fever 
have  disappeared,  whether  spontaneously  or  in  conse- 
(juence  of  the  a<liniiiistration  of  quinine.  Although 
when  given  early  in  an  infection  <[uinine  may  i)revent 
the  ai)peaiance  of  crescents,  yet,  when  tliey  are  once 
formed,  this  drug  has  aj)parently  no  inHuence  on 
tiiese  bodies  nor  on  their  capacity  for  ex  flagellation. 
The  crescent  body  doi\s  not  cause  fever.  Its  presence 
is  usually  associated  with  marked  cachexia. 

It  is  a  singular  fact  that  in  many  of  the  worst 
types  of  tix)pical  malaria  — iis  that  of  tropical  Africa — 
crescents  are  few  in  numl>er,  and  in  some  instances 
cannot  by  ordinary  examination  be  found.  A.  Plehn 
states,  that  during  a  period  of  two  years  in  Africa  he 
only  once  saw  tJie  flagellated  body.  On  the  other 
hand,  when  we  meet  with  these  African  infections  in 

*  There  lias  been  a  gootl  deal  of  HiK.'Ciilation  a«  to  why  certain 
paniMites  develop  into  HporocyU's,  wliilst  othcrn  become  garnet- 
ocytex.  The  circunustance  of  the  late  api>earance  of  the  gamete 
IH  looked  \\\ni\\  by  some  as  eviilenee  that  the  blood,  from  repeated 
development  in  it  of  HwarniH  of  endogenous  parasitett,  has  become  ex- 
hauste<l  a^  a  pabulum,  aiul  that  in  consetpience  of  this  the  para- 
site is  directed  to  a  line  of  development  providing  for  life  and 
growth  elMewhere,  thnt  is  in  the  mosquito.  The  analogy  of  other 
sporozoa  and  of  the  bact^Tia  HUpiK)rt  this  view  ;  these,  when  the 
nutrient  medium  in  which  they  ha<l  hitherto  multiplied  freely  by 
fifision  has  become  exhausted,  fonn  spores  or  otherwise  provide 
againflt  extermination  of  their  species. 
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KnglAnd,  cresceiitii  and  fla>gellatecl  bodies  are  nearly 
always  encountered,  aad  often  in  great  abumlAnce  ; 
at  all  events,  this  is  my  experience, 

Chanictt'ra  of  ikfjfover, — It  m  found  that  the  fevei"« 
the  malignant  parasite.s  give  riiie  to  tti*«  apt  to  be 
very  irregular  in  tlieir  coui'se*  The  rigor  stage  is 
relatively  less  marked,  the  pyreatial  stage  is  more 
prolonged,  and  ia  often  characterised  by  a  tendency 
to  adynamic  conditions!!^  vomiting,  intestinal  catarrh, 
pains  in  the  limbfl,  anorexia,  severe  heada^^^he^  de- 
pression. After  apparent  I'ecovery  from  the  fever 
there  is  a  great  proneness  to  relapse  at  more  or  less 
delinite  intervala  of  from  eight  to  fourteen  days. 
Such  fevers  are  accompanied  by  rapid  destruction 
t*f  ccjrpuscles»  and  are  usually  followed  by  marked 
cachexia.  At  any  time  in  their  ctjurse  Hymi>toms 
of  the  graveat  character  may  declare  tbemgel  vea. 

QUOTIDIAN    INFECTIONS. 

The  quotidian  infections  are  comptiratively  rare  ; 
at  all  event^a,  they  have  not  l>een  very  fre4uent]y 
recognised  or  adequately  described*  Many  regani  them 
as  but  vaneties  of  the  common  sub-t*?rt.ian  infection. 


I^g.  S7,— Clutrt  or  ijnoirdlftli  ilireotion. 
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The  parasite,— The  parasites  are  of  two  kinds, 
very  generally  in  association,  the  pigmented  (Plate  II., 
Fig.  1)  and  the  unpigmented.  In  both  the  cycle  is 
approximately  one  of  twenty-four  hours ;  in  both  the 
young  parasites  exhibit  very  active  movements,  and 
tend  to  assume  the  ring  form.  Before  sporulation 
they  grow  so  as  to  occupy  from  one-fifth  to  one-third 
only  of  the  corpuscle.  Both  form  little  heaps  of  from 
six  to  eight  very  minute  spores. 

In  the  unpigmented  parasite  pigment  is  never 
seen  unless  in  the  crescent  phase  ;  in  this  phase,  how- 
ever, pigment  is  never  absent.  In  the  pigmented 
parasite  there  is  a  considerable  amount  of  fine 
pigment,  which  at  the  sporulating  stage — rarely  seen 
in  peripheral  blood — collects  in  the  usual  way  into 
one  or  two  more  or  less  central  clumps. 

The  fever.— The  fever  is  such  as  just  described, 
a  typhoid-like  depression  being  generally  a  prominent 
feature  in  well-marked  ca.ses  (Fig.  27). 

SUB-TEHTIAN    INFECTION. 

The  paraMte.— This,  the  usual  parasite  (Plate  I., 
Fig.  3)  of  malignant  infection,  is,  in  many  resixjcts, 
like  that  of  ordinary  benign  tertian,  only  smaller, 
attaining  when  mature  from  a  half  to  two-thirds  the 
size  of  the  corpuscle  it  occupies.  The  infected  blood- 
corpuscle  may  be  altered  in  colour  in  the  direction  of 
being  eithcT  darker  or  lighter  ;  sometimes  it  shrinks, 
or  it  may  become  a  "brassy  body."  The  segments 
of  the  rarely  encountered  mature  sporulating  parasite 
number  usually  ten  or  twelve,  and  are  arranged  along 
with  the  associated  clump  or  clumps  of  pigment  in 
an  irregular  heap.  Tlie  crescent  is  also,  of  course,  a 
feature  of  the  infection. 

The  fever,— The  associated  symptoms  are,  in 
many  respects,  very  different  from  those  caused  by 
the  benign  tertian  parasite.  In  the  first  place, 
though  rigor  is  not  so  marked,  the  hot  stage  lasts 
longer — often  exceeding  twenty-four  houi*s ;  in  fact, 
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the  tendency  for  tLf^  sucge^ive  paroxysmii  to  overlap, 
to  become  subintraiit,  is  very  marked.  Moreoverj 
where  the  iiiteroiissioiis  an^  dktiiict,  as  M^irvhiafava 
atid  Bt  glial  111  point  oiit^  the  crisis  b  unlike  tha.t  of 
ordinary  tertian.  Thoj'e  m  feqiiently  what  is  called 
a  double  erLsis;  that  tsi  to  Ba}%  when  the  fever  hait 
attjiined  its  apparent  fostiginm  t  lie  re  b  a  drop  of  one 
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Fig*  Iti.^Cbfeit  uf  tub  .tertian  infei^aa. 


or  more  degrees  of  temperature — the  "  false  crida,"  to 
be  followed  by  a  fresh  risie,  wliich  in  then  followed  by 
the  **  true  criaia/'  Thiw  pi*cuiuir  pbeuomenon  tht' 
writers  reft^rned  to  attribute  to  thi^  presence  of  two 
awarnis  of  paraaites^  ono  of  which  matures  somewhat 
lat^r  than  the  other  (Fig.  28). 

The  tendency  to  the  development  of  i^ernieious 
symptoms,  to  the  proflnction  of  cachexia,  and  to 
relapse  is  similar  to  what  oecurji  in  the  case  of  the 
malignaiit  quotidian  iiifi^tion^s, 
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Oeog:raphical  dititribHtion.— All  these  nialig* 
iiant  parasites  are  coiiiiiied  to  the  warmer  regions  of 
the  earth,  and  to  the  more  intensely  malarial  districts 
in  these  ;  hence  the  name  "  tropical "  which  has  been 
applied  to  this  type  of  infection.  In  the  sub-tropical 
zones  they  occur  as  first  infections  only  in  late 
summer  or  early  autumn  ;  hence  the  name  **  testivo- 
autumnal." 

]IIicroft€opi€Rl  examinations  in  maiii^ant 
fever*.— In  malignant  infections  the  pigmented  stage 
of  the  fever  causing  forms  of  the  parasite  is  not  very 
freiiuently  met  with  in  peripheral  blood.  When  found, 
and  when  it  is  observe<I  that  the  pigment  has  become 
concentrated,  it  is  a  sure  indication  that  a  paroxysm 
is  impending.  On  the  occurrence  of  rigor,  and  at 
least  during  tlie  earlier  stages  of  the  |>aroxysm,  many 
small  unj)igniented  parasites,  sometimes  exhibiting 
active  ain(ul)oi(l  movement,  sometimes  appearing  as 
rings,  will  Ikj  found  in  finger  blood  ;  but  towards 
the  end  of  fever  these  unpigmented  forms  often 
diminish  in  numl>er,  and  all  evidence  of  panisitic 
infection  may  even  disapj^ear  from  the  blootl  till 
the  approach  or  incidence  of  the  next  |)aroxysm. 
Crescents  and  pigniented  leucocytes  may  Ik?  numerous 
in  the  int^Tvuls  of  absence  of  the  inti-acorpuscular 
pai-asites.  The  segmenting  fonns  of  the  malignant 
jmrasite  art'  best  found  by  aspirating  tlie  spleen  with 
a  hypodermic  needle — liardly  a  justifiable  procedure 
unless  in  very  exeei)tional  circumstiinces  ;  only  very 
rarely  are  they  eneountere<l  in  peripheral  blood. 

CLINICAL    FORMS    OF    HENI(;N    AND    PERNICIOUS 
MALAIUAL    FKVKHS. 

Ociieral  Kfal<*nieiitft.— The  foregoing  uccount, 
so  far  as  it  goes,  and  so  far  as  it  relates  to  tlit;  clinical 
manifestiitions  produced  by  uncomplicated  and  typical 
infections,  is  true  enough.  But,  iis  there  may  U»  an 
infinite  variety  as  r(»ganls  the  niunber  of  the  para- 
sites present,  individual  susceptibility,  concurrence  of 
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aev^Hftl  species  (mixed  itif action  being  far  from  uncom- 
mon)^ or  of  seveml  generations  of  Uie  same  fspocies 
of  parasite  maturing  at  diflei*«?ut  timeSj  there  may  be  a 
corresix^nding  variety  in  the  clinical  manifestations. 

In  moi'e  teniperate  climates,  and  in  tho  wint'er 
and  spring  seai^ong  of  W4irmer  latitudes,  malaL-ial 
fc^vers  arc  usually  diatlnct  int<*rnjitU*nts.  Fresh  in- 
fectioiiii  occurring  in  theie  places  and  seasons,  so  far 
AS  the  subject  has  been  studied,  are  fouud  to  bo 
produced  by  the  tertian  and  fjuflrtau  para.sites, 
and  are,  therefore,  of  little  danger.  Relapses,  how* 
ever,  of  malignant  mfectjons  originally  contraetetl 
during  the  hot  weather  may  oceur  daring  the  cold 
Reason — in  fact,  are  far  from  uncommon  then. 

Fii*st  attacks,  though  produce*!  by  one  of  the 
benign  parELsiteB^  may  ai^unie  the  characters  of  a 
remittent  ;  generally,  in  ten»p.Tat<3  latitudes,  they 
are  frank  iiiterjnittentB,  First  attacks  uf  malignant 
malaria,  although  they  may  in  a  few  iimtunees  lie 
intermittent,  are  in  the  majority  of  cases  remittent 
in  type;  so  are  the  attacks  resulting  from  extensive 
reinforcement  by  fresh  parasites  (through  fresh  in- 
fection) of  the  old  stock  which  a  fever  suljject  may 
carry  about  him  in  a  latent  condititm.  The  first 
attack  experienced  by  a  new  comer  to  a  highly 
malarious  district  with  a  hot  climate  is,  therefore, 
generally  remittent  and  severe. 

It  is  neither  neceasary,  nor  desirable,  to  attempt  to 
describe  in  detail  the  infinite  variety  malarial  attacks 
assume .  It  would  be  impossible  in  a  limited  s^jace  to 
do  so  ;  and,  if  done,  the  result  would  amount  only  to  an 
uninteresting  ajid  unprofitable  ringing  of  the  changes 
on  rigor,  pyrexia,  diaphoresis,  bilious  \'omiting,  bilious 
diarrhiea,  constipation^  catarrhal  gastritisi,  headache, 
bone -ache,  prostration,  and  so  forth.  The  picture  would 
be  further  confused  by  the  fact  that  the  natural  pro- 
cession of  events  is  generally^  nowadays,  broken  in  on 
by  the  action  of  quinine,  the  use  of  which  is  almost 
universal  with  Europeans  in  the  tropica;  siO'that  it  is 
difficult  to  say  how  any  gi^en  malarial  fever  would 
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develoj),  or  how  it  would  terminate,  if  left  alone. 
Sometimes  in  the  case  of  natives  of  tropical  countries, 
who  may  not  always  command  a  few  grains  of  quinine, 
such  fevers  pass  into  a  typhoid  state,  with  dry  brown 
tongue,  sordes  in  the  mouth,  muttering  delirium,  and 
may  terminate  in  collapse  and  death.  In  others,  un- 
treated remittents  and  intermittents  gradually  subside 
spontaneously  in  the  course  of  a  week  or  fortnight ;  or 
the  remittent  may  merge  into  an  intermittent  which, 
in  the  course  of  weeks  or  months,  subsides  for  a  time, 
to  recur  every  now  and  again  at  longer  or  shorter 
intervals.  These  recurrences  may  take  place  at  fairly 
definite  intervals  ;  "  long  interval  fevers  "  the  Italians 
have  named  them.  Kelsch  and  Kiener  allowed 
certain  remittents  in  Europeans  to  run  their  course 
unchecked  by  quinine  ;  they  found  that  in  ten  or 
twelve  days  the  fever  gradually  expended  itself. 
Under  favourable  hygienic  conditions  the  parasite 
and  the  associated  fever  frequently  disappear  together 
spontaneously.  Occasionally  the  fever  forms  of  the 
parasite  may  be  present  in  the  blood  for  days  on  end 
without  causing  acute  clinical  symptoms. 

REMITTENT   TYPES. 

Bilion^i  remittent.— One  type  of  fever,  known 
as  bilious  remittent,  has  long  been  recognised  on 
account  of  the  bilious  vomiting,  gastric  distress,  some- 
times bilious  diarrhoea,  sometimes  constipation,  which 
accompany  the  recurring  exacerbations.  It  is  further 
distinguished  by  the  pronounced  icteric  or,  i-ather, 
reddish  yellow  or  saffron  tint  of  skin  and  sclerae ; 
a  tint  derived,  probably,  not  from  absorption  of  bile, 
as  in  obstructive  jaundice,  but  from  modified  hsemo- 
globin  (ha^maphein)  free  in  the  blood  or  deposited 
in  the  derma.  These  bilious  remittents  are  very 
common  in  the  more  highly  malarious  districts  of 
Africa,  America,  the  West  Indies,  India  and,  in  fact, 
in  all  malarious  tropical  countnes.  They  are  not 
specially  nor  directly  dangerous  in  themselves,  but 
they  result  usually  in  profound  an.'emia,  and  are  often 
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Imt  the  prelude  to  chratiic3  umlarial  saiunitioii,  bnd 

LeJilth  mill  iuvaliilini^. 

TMilioicl    rf'iiiillent.— A   niodification    of   tJie 
bilious    remittent' — what    Kelsch    and    Kieiier  call. 
*'  typhoid   remittent  "^ia  very  much   more   giuve  iia ! 
affecting  life  than  tlie  simple  bilious  remittent*     Ie 
the  typhoid  remittent,  typhoid  symptoms — aucli  a«  h*w 
delirium,  prostration,  dry  toirgoe,  swelling  of  spleen 
and  liver,  snlMultus  tendinum^  marked  melan«?mia- 
are  superaddeil  to  the  usual  symptoniii.     Though  re- ^ 
00 very  i«  the  nile,  a  considerable  proportion  of  such 
attacks  prove  fatu). 

Adsriiainir  reiiiillriit«— The  same  writers  clasn 
hy  thems^elves  a  set  of  ca.seii  they  call  *' adynamic 
remittent^'  ;  enKes  which  are  characteHssed  by  fatuous*- 
nes.%  restlessTiei^ST  norv'ous  depresj^ion^  int-ense  muscular 
and  cardifu?  debility,  profound  aud  rapid  blood  de- 
terioration, icterus^  leucoeytosis,  molanaemii^  liability 
to  syncope,  occasionally  hiemoglolrinuria,  liability  to 
haemorrhages,  and  a  marked  tendency  to  local  gangrene, 

Tutierck,  syphilis,  renal  disease,  or  alcoholism  will 
often  be  found  a»  factors  in  determining  the  two  latter 
types  of  fever. 

PSHKlCIOttS   ATTACltS. 

Many  writ^ors  have  drawn  attention  to  what  ar 
called  pernicious  attacks  oi-  jwrnieious  symptoms- 
the  French  neatly  deHignat'e  them  **  acc^s  |ierincieax  ' 
— a  ieiies  of  phenunieua,  the  possibility  of  the  appear- 
ance of  which,  not  only  in  the  course  of  remittent^ 
but  in  the  course  of  what  is  seemingly  only  an 
ordinary  paroxysm  of  intermittent  fcverj  should 
never  Ije  lost  sight  of  liy  the  pracfitionor  in  ttt>pical 
climates,  These  ^'  accfcs  pernicieux  '  may  su|iervene 
in  apparently  mild  cases  ami  carry  off  the  patient 
with  horrifying  suddenness — as  suddenly  as  an  at- 
tack of  malignant  cholera.  The  wary  practitioner  ii 
always  on  the  look-out  for  them,  and  is  idwayal 
prepare4.l  with  meaaures  to  meet  them  pi-omptly  wha 
they  threiiiten. 
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Pernicious  attacks  are  roughly  clansificd  into 
cerebral  and  algide.  The  cerebral  are  divisible  into 
h3rperpyrexial,  comatose,  convulsive,  paretic,  and  so 
forth;  the  algide  into  syncopal,  choleriform,  dysenteric, 
hjemoglobinuric,  etc. 

Cerebral  Forms, 

Hyperpyrexia!.— There  can  be  little  doubt  that 
many  of  the  cases  of  sudden  death  from  hyperpyrexia 
and  coma,  usually  credited  to  what  has  been  called 
"ardent  fever"  or  to  "heat  apoplexy,"  are  really 
malarial.  If  careful  inquiry  be  made  into  the  ante- 
cedents of  many  of  these  cases,  a  history  of  mild 
intermittent  will  often  be  elicited  ;  or  it  will  be 
found  that  the  patient  had  been  living  in  some  highly 
malarious  locality. 

In  the  course  of  what  seemed  to  be  an  ordinary 
malarial  attack  the  body- temperature,  instead  of 
stopping  at  104  or  105'  Fahr.,  may  continue  to  rise 
and,  passing  107^  rapidly  mount  to  110^  or  even 
to  112.  Th(i  patient  after  a  brief  stage  of  wild 
maniacal  or,  perhaps,  muttering  delii'ium,  becomes 
rapidly  unconscious,  then  comatose,  and  dies  within 
a  few  hours,  or  perhaps  within  an  hour,  of  the  onset 
of  the  pernicious  symptoms. 

Comatose.— Or  the  patient,  without  hyper- 
pyrexia, the  thermometer  pei'haps  not  rising  above 
1()4  ,  or  even  lower,  may  lapse  into  coma.  The  coma 
may  pass  away  with  crisis  of  sweating ;  on  the  other 
hand,  an  asthenic  condition  may  set  in,  and  death 
from  collapse  supervene. 

Other  eerebral  forms. —Besides  these  hyper- 
pyretic  and  comatose  conditions,  other  forms  of 
cerebral  attack  may  occur  in  the  course  of  malarial 
fevers.  Thus  there  may  be  sudden  delirium  ending 
in  coma  and,  perhaps,  death  ;  convulsive  seizures  of 
an  epileptic  or  of  a  tetanic  character,  with  or  with- 
out delirium  or  coma  ;  variousybrm*  0/ npophctic-like 
conditions  and  of  paralj/sis,  complicated  it  may  l)e 
with    aphasia.     Seizures   of   this   description,   if  not 
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fatal,  uiaj  eventuate  in  p^nimnmii  p$yekieid  disiurh- 
ancea.  Tempoi'ary  debility,  or  eiren  coraplt^ta  loss,  of 
memoiT  mwy  succeed  sevoro  nialanal  infection. 

EmlioUmn  of  cerebral  capiliarieit. ^^The&e  cerebral 
attacks  are  now  explainefl,  ari*1  it  appears  to  me 
correctly  explain ed^  by  the  siippoaitioiiT  founded  on 
a<^ttia!  pmi-mortem  otjservation,  tliat  tUey  depend  on 
embolism  by  the  malaria  panistte  of  the  capillaries 
of  the  vnrious  nerve  centres  (Plate  IT.,  Fig*  2) 
involved  ;  in  hyperpyre?da,  the  thermic  centres ;  in 
aphaaia,  Broca^s  convolution  ;  and  so  on.  By  micro- 
aeopical  examination  of  properly  pre|>arcd  sections  of 
the  brain  in  fatal  caries,  such  a  plugging  of  the  vessels 
can  geiierally  be  readily  ol)Herve<i*  The  earlier 
students  of  malarial  meluna*mta  had  remarked  the 
presence  of  pigment  in  the  cerebral  capillaries  in  many 
cases  of  this  description,  andnttributecl  the  associated 
symptoms  t^j  tliroinK>o?5is  by  the  pigment. 

Mitliirtitl  itiiitilyai^ifi*— In  rara  instances  a 
comatose  pernicious  attack  event uutes  in  lilintlne«Sv 
The  amblyopia  is  usually  transient,  his  ting  for  an 
hour  or  two  only.  On  the  other  hand,  it  may  b© 
persistent ;  in  which  case,  according  to  Poncet,  optic 
neuritis,  p€!ripapiilaiy  iiMlema,  extravasation  of  leiico- 
cyteSj  plugging  of  retinal  and  choroidal  vessels  by 
parasites  or  pigmented  leucocytes  and  consecpient 
multiple  hEBmorrhages,  may  be  found  in  the  fundus. 
If  the  hft*morrhages  are  minute,  they  are  discoverable 
by  the  uncroscojw  only.  These  f undvjs  changes  differ 
from  those  in  quinine  amblyopia.  In  the  latter, 
depending  on  retinnl  anaemia  from  toxic  spasm  of  the 
arteriolea,  the  amblyopia  is  more  persist<?nt  ;  the  disca 
are  white  and  the  vessels  shrunken  ;  there  are  no 
inflammatory  symptoms;  and  central  vision  is  the 
first  to  recover     (See  the  table  on  page  81,) 

Alffide  For  ins. 

The  algide  forms  of  pernicious  attack,  as  indicated 

by  the  name,  are  characterised  by  collapse,  extreme 
ooldness  of  the  surface  of  the  body,  and  a  tendcjicy 
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to  fatal   syncope.     These   sytuptoros  usuallj  coexist 
witli  elevatetl  nxillaiy  and  r<?€tal  teraperatura 

CffUStric  iorni-"Tliis  may  be  associated  with, 
and  in  a  measnre  depeudcnt  on,  acute  catarrhal 
dyjspt^ptic  Irouhle.  It  is  accompanied  hy  severe 
epigastric  distress,  tender  retracted  aWomen,  and  in- 
cessant vomiting. 

Cbolerair  fomt*— MaJarial  attacks  are  some- 
times  accompanied  hj  choleraic  sjmpt-oma.  The  RtooU 
suddenly  become  loose,  jirofuse,  and  numerons.  They 
are  not  generally  so  profuse  or  colourless  as  the  rice- 
water  discharge  which  pours  from  the  patient  iu  true 
cholera;  they  retain  a  certain  amount  of  biliary 
cc:ilounngj  and  may  Jje  mucoid  or  even  bloody.  As 
in  cliolera,  the  serous  dmin  may  lead  to  cramps  in 
the  linibSf  loss  of  voice,  pinched  featui-ej,  waelier- 
woman^s  fingers,  almost  eoraplete  suppression  of  urine, 
and,  perhaps,  to  fatal  collapse.  Such  attacks  are 
very  deceptive,  and  may  be  !nistaken  for  true 
cholera.  The  high  axillary  temperature  if  present ; 
a  hii^tory  perhaps  of  recent  nguc  titii ;  tlie  sul^sevjuent 
rapid  disappearance  of  cholemic  syinptoniM  on  the 
appearance  of  the  hot  and  sweating  stages ;  tho 
colour  of  the  stools,  and  other  collateral  el  re  tinistances, 
UMiaily  suffice  for  diagtiosis,  particnlarly  if  they  are 
supplementjed  ^»y  a  microscopical  examination  of  the 
blood.  Alt  hoy gh  not  usual,  recurrence  of  the  choleraic 
symptoms  may  take  place  at  the  next  fever  period. 
A  dangerous  ty|)e  of  malarial  fever  prevalent  in 
the  Punjab  is  often  tishered  in  by  such  symptoms ; 
without  the  microscope  its  true  nature  may  be  hanj 
to  recognise. 

Dyiii«iif<^ri«'  iincl  liiriiiaiTliiiiEif'  l«irfEis«- 
An other  form  of  fjernicious  attack  is  character ts*!d 
by  the  sudden  ftpjjearance  of  dysenteric  symptoms  ; 
yet  another  by  severe  and  recurring  hiematemesis, 
or  Viy  htemorrhage  from  the  bowel  or  elsewhere. 
The  possibility  of  a  suddenly  developed  dysentery 
being  of  malarial  origin  must  therefore  be  kept  in 
view ;  particularly   if  in  what  appeal's  to  V>e  oitliiiary 
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dysentery  axillary  temperature  is  found  to  be  abnor- 
mally high.  In  every  case  of  dysentery  of  this  kind, 
or  of  hjemorrhage  from  stomach  or  bowel,  in  a  patient 
who  has  recently  been  exposed  to  the  chance  of 
malarial  infection,  the  possibility  of  the  symptoms 
l^ing  an  expression  of  malarial  disease  must  never 
be  overlooked  ;  an  examination  of  the  blood 
must  be  made  in  all  sucli  cases  before  treatment  is 
instituted. 

Syncopal  form. — In  the  preceding  types  of 
algide  pernicious  malarial  attack  the  dangerous  symp- 
toms mostly  show  themselves  in  the  rigor  stage  of  the 
fever.  There  is  yet  another  form  in  which  the  danger 
appears  to  depend  on  an  exaggeration  of  the  symptom 
usually  hailed  as  bringing  relief  and,  for  the  time, 
freedom  from  danger.  Thus  the  sweating  of  the  stage 
of  defervescence  may  l>e  excessive  and  cjiuse  collapse, 
which,  if  the  patient  rise  up  suddenly  or  mak(»  an 
undue  etfort,  may  lead  to  fatal  syncoj)e.  Weak  and 
cachectic  patients,  therefore,  should  be  warned  of 
this  possi])ility,  and  not  be  permitted  to  rise  suddenly, 
or  to  exert  themselves  in  any  way  during  the  defer- 
vescence of  an  ague. 

The  faihttUifjy  of  these  various  forms  of  algidity  is  in 
all  likelihood  of  a  very  mixed  character.  In  the  gastric, 
choleraic,  hiernorrhagic  and  dysent<*ric  types  there  is 
probably  an  accumulation  of  parasites  in  the  vesw»ls  of 
the  intestinal  mucosa  ;  such  accumulations  of  jtarasites 
have  Ix^eu  (hscribed.  In  those  attacks  in  which  profuse 
sweatin<;is  the  (hm^'crous  element,  the  diaphoresis  may 
Ikj  regarded,  at  all  events  in  part,  as  synij)tomatic  of 
excessive  bloixl  destru<tion-  of  what  is,  in  reality, 
equivalent  to  a  su<l(hn  and  extensive  hjeniorrhage ; 
or  it  may  be  tliat  it  is  only  an  excessive?  reaction  to 
the  malarial  toxin.  The  <langerous  syncopo  att^-nd- 
iiig  all  types  of  algidity  is  secondary,  and  merely  an 
expression  of  collapse. 

A  practical  experience  of  these  suddenly  develofK^ 
pernicious  fevers  of  the  tropics  teaches  that  we  should 
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never  make  light  of  any  malarial  attack  ;  particularly 
if  it  lie  of  ft  mild  irregular  ehamcter  anil  imperfectly 
controlled  l>y  qui n mo,  and  if  grnall  paraaiteH,  or  tlte 
crescent  form,  be  present.  The  prac^titioner  should  be 
on  the  alert  for  any  danger  Bignal— mental  alierration, 
restlessnesR,  peculiarity  in  behaviour^  alteration  in 
knee  reflexes,  and  other  indications  of  grave  implica- 
tion of  the  nervousi  system.  It  further  ti^ache^s  that  th^ 
&ubj6ctfii  of  such  fevers  should  be  particularly  careful  to 
gu&rd  against  chills^  fatigue,  intsutScient  and  unwl^ole- 
some  food^  and  all  causes  of  phyHiologieal  depre^on. 
The  subjects  of  Afriam  hn^uit^globinuric  fever^  to  l>e 
presently  described^  must  exercise  special  caution  in 
these  iT^pecta,  not  relaxing  their  care  for  months 
after  return  to  a  cold  climate.  There  seems  to  l>e 
hardly  any  di^aee  in  which  chills^  wettings,  etc., 
determine  the  incidence  of  an  attack  so  rearlily  m  in 
hserao^lobinuric  fever.  If  possible^  anyone  who  has 
suffered  fiom  this  disease  ought  not  to  i^turn  to 
Afnca. 


ILEMOGLOBINlTRlc   FBVEIl  (BLACKWATCR  FKVEB), 

There  is  one  form  of  what  is  bplievc*il  to  be 
malarial  infection  which,  though  fatnlly  common  in 
cert^aiu  countries,  and  thotjgh  |>osaes*iing  very  alarndug 
and  distinctive  syniptoms,  luu*  only  comparatively 
recently  been  dilferentiated  and  studied.  I  refer  to 
bilious  hicmoglobinuric  fever,  sometimes  erroneously 
called  **  hB?maturic  fever,"  sometimes  "  black  water 
fever." 

It  is  characterised  by  pyrexta—generally  usliered 
in  by  severe  rigor,  bUious  xomitingj  icterus,  hremo- 
|j(lobinuria,  and,  u^u^dly,  with  a  diminution  in  the 
(juantity  of  urine.  These  symptoms,  in  greaU«r  or 
less  degree,  are  practically  never  absent ;  oc<^asionally, 
however,  in  what  might  bo  called  aVrortive  attacka, 
the  bilious  vomiting  may  not  occur  and  the  other 
symptoms  may  lie  mild  in  character. 

This  most  dangei-ous  disease  prevails  especially  in 
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the  more  malarial  districts  of  tropical  Africa.  It  wa« 
first  described  by  French  naval  surgeons  stationed  at 
Nossib^  a  French  settlement  off  the  north-west  coast 
of  Madagascar.  Subsequently  it  was  found  to  have 
a  more  extensive  distribution,  and  to  be  common, 
as  mentioned,  in  many  parts  of  tropical  Africa.  It 
is  also  found  in  the  hotter  regions  of  America,  in 
the  West  India  islands,  in  parts  of  the  Eastern  penih- 
Bula  and  archipelago,  in  the  south  of  China,  in  Assam, 
and  in  some  districts  of  India.  Until  quite  recently, 
strange  to  say,  no  Indian  writer  had  mentioned 
haemoglobinuria  as  a  feature  in  the  pyretology  of 
Hindustan  or  of  the  East.  The  disease  occurs,  but  is 
rare,  in  Soutliern  Euroi)e ;  cases  are  sometimes  met 
with  in  Greece,  Italy,  and  Sardinia.  Possibly  it  has 
been  overlooked  in  many  other  places. 

There  may  be  another  explanation  for  the  singular 
silence  on  the  subject  of  htemoglobinuric  fever  of  the 
classical  writers  on  Indian  diseases ;  they  may  have 
confounded  it  with  bilious  remittent.  It  is  difticult 
to  Ixjlieve,  however,  that  the  large  numljer  of  acute 
observers  who  have  studied  Indian  diseases  so  care- 
fully, and  for  so  many  years,  could  have  system- 
atically overlooked  this  striking  disease.  Possibly, 
therefore,  it  is  of  recent  introduction  into  India.  Such 
an  idea  is  countenanced  by  the  fact  that  certain 
medical  men  practising  in  Africa,  good  observers, 
declare  that  this  form  of  malai-ia  is  of  compai-atively 
recent  introduction  there ;  and,  moreover,  that  it  is 
yearly  becoming  more  common  in  that  continent. 
There  is  another  remarkable  fact  about  hsemoglobin- 
uric  fever  which  would  lead  us  to  believe  that  it  is 
dependent  on  a  form  of  the  malarial  parasite,  or, 
possibly,  of  a  species  of  parasite,  peculiar  to  itself; 
and  this  is,  that  in  its  recurrences  this  fever 
often  retains  its  peculiar  chai-acteristics  for  months 
after  the  patient  haus  left  the  endemic  area  in 
which  the  germ  was  originally  acquired.  Those 
who  have  suflered  from  it  in  Africa  are  liable,  not 
only  to  malarial  attacks  of  the  ordinary  kind,  but  also 
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to  a  n*cu France  of  hicmoglobiuuric  symptoms,  and 
tliat  for  aonie  little  time,  at  least  up  to  tivc  iiiouthii, 
after  their  return  to  Euixjpe.  Tiiey  may  even  %\\%}  ni  it. 

I  know  of  uikmy  ftital 
caseia  of  tbis  kind  uct^ur* 
ring  in  Grtsat  Britain. 
The  first  attack  m*iy 
take  place  in  Europe. 
8iich  a  case  I  have 
»eon  I  the  patient^  al- 
though he  bad  had  fc^ver 
in  Africa^  hiui  no  ha^nio^ 
globinuric  symptonis 
until  thivo  iiiontba 
after  his  return  to 
Englaiich 

The  EupojMjan  resi- 
dent m  tropical  Africa 
regaiTla  thi^ee^  or  four, 
or  TDOi-e  attacks  of  ma* 
]  aria  I  fever  a»  u  regular 
feature  in  his  anmts 
ffiedunis.  Hotnc  of  these 
attiiokB  aj%  of  tittle 
gr(i\4ty  ;  othem  may  lie 
se  V  oi-e  a  nd  in  con  vc  n  ieut. 
On  the  whole,  these 
atUiclcii  are  not  very 
much  dreaded.  When 
hieinoglobinuric  Hym|>- 
toni3  declare  themselvea, 
however,  sucli  fevers  are 
invariably  regaiided,  and 
very  properly  so,  with 
the  utmost  appre- 
heneion;  for  not  only 
are  they  dangerpwa  in  themselves^at  least  one  in 
every  three  or  four  proving  fatal  —  but,  evfin  if 
recovere^d  froim  they  leave  the  patient  ititt^nsely 
anaiinic,  with  dama^^ed  kidneys  perhaps^  and  strongly 
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predisposed  to  a  recurrence  of  similar  attacks,  to  one 
of  which  he  will  probably  succumb. 

Hjemoglobinuric  fever  is  not  very  common  during 
the  first  year  of  residence 
in  Africa,  though,  in  rare 
instances,  it  does  occur 
even  as  early  as  the 
second  or  third  month. 
It  is  usually  after  a  year 
or  two  of  malarial  satura- 
tion, and  after  many 
attacks  of  an  ordinary 
character,  that  it  shows 
itself. 

It  would  appear 
from  statistics  prepared 
from  certain  returns  re- 
garding the  white  em- 
ployees of  the  Congo 
Free  State,  and  from 
the  evidence  collated  by 
other  writers,  that  the 
third  year  of  residence 
is  the  one  most  liable 
to  this  disease.  Longer 
residence  with  immunity 
seems  to  imply  in  the 
European  special  resist- 
ing powers  as  against 
the  diseases  of  Africa, 
and  special  suitability 
for  the  Afric^m  climate. 
On  the  other  hand,  many 
think  that  length  of 
residence  has  no  in- 
fluence as  regards  black - 
water  fever  ;  they  think  that  the  susceptible  get  it 
whether  in  rol>ust  or  indifferent  health,  whether 
newly  arrived  or  long  resident.  Native  Africans, 
though  subject  enougli  to  intermittents,  enjoy  a  re- 
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lative  iramiituty  from  hflenioglobimiric  attacks.  Thii 
is  not  absolute,  however  j  Easmoiij  Eyiea,  Quartry- 
Pftjmtio,  and  others,  have  recoiled  cases  of  the  disease 
in  natives.  Many  of  the  Chinese  lalwurere  on  the 
Cougo  railway  died  of  hji^moglobiniirk  fever 

SympmuH, — A  Eurojieau,  who  haabeen  subject  to 
occasion  a  I  attackn  of  niakrial  fever  which  hitherto 
have  been  more  or  leas  successfully  coiitixill4H^  hy 
q^ninine,  ha^i  a  recurrence  of  what  at  firKt  aj^peai^ 
to  be  the  fntniliar  symptoms,  although  frequently 
fMttients  fcwiy  that  these  early  »^ymptom^  arc  not  quite 
like  those  of  their  ortlinary  fevers.  A  alight  or,  more 
generally  J  a  very  sevei"©  rigor  is  folio  woil  by 
intermitting^  or  remitting,  or  irregular  feveiv  witli 
ttiarketl  bilious  s^^nf^toms.  Earlier  or  later  in  the 
attack^  u squally  during  rigor,  he  becomes  couseioua 
of  aching,  perhaps  severe  pain,  in  the  loins, 
in  the  i-egiou  of  the  liver,  and  over  the  bladder ;  in 
exceptional  instances  these  local  pains  are  abscmt. 
In  oonseciuenee  of  a  somewhat  urgent  de«ire  he  passes 
water,  when  be  is  astonished  to  see  that  his  urine  has 
become  very  dark  in  colour,  perhaps  malaga-colour^, 
or  possibly  almost  black.  The  fever  continues,  though 
not  necessarily  very  high.  Very  likely  he  BufleP^ 
from  epigastiic  jiain  and  disti'esss,  bilious  vomiting  to 
an  unusual  extent^  and,  it  may  l>e,  bilious  diaiThu^a ; 
or  he  may  be  constipated.  The  pain  in  the  loini  I 
and  the  liver-ache  continue,  and  the  urine  becomes 
darker  and  darker.  By-andd>y  the  suiferer  breaks 
into  a  [irofuse  sweat  and  the  fever  gradnally  subsides, 
(Fig.  29,)  The  urine,  which  hitherto  had  lieen  some- 
what scanty^  now  tiows  more  freely  ;  and,  after  passing 
through  various  palipg  shades,  from  dark  bmwn  to 
sherry  red,  becomes  once  more  natural  in  appearance. 
Coincide ntly  with  the  apjiearanee  of  the  dark  colour 
in  the  urine,  or  even  before  this  has  l>€en  remarked, 
the  skin  and  Kcleiw  rapidly  acquire  a  deep  saffron - 
yellow  tint.  Thiw  icteric  condition  ^jersists  and  even 
deepens  during  the  progress  of  the  fever,  continuing 
for  several   days   to   be   a  striking   feature   in   the 
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symptoms.  When  the  fever  subsides,  the  patient  is 
conscious  of  a  feeling  of  intense  weakness  from  which 
he  recovers  but  slowly.  Fever  may  recur  next  day, 
or  for  several  days ;  or  it  may  cease ;  or  it  may  be 
remittent,  or  almost  continued  in  tyi)e.  The  hsemo- 
globinuria  may  recur  with  each  rise  of  temperature ; 
or  there  may  be  only  one  or  two  outbursts ;  it  may 
continue  for  an  hour  or  two  only  ;  or  it  may  persist 
oil*  and  on  for  several  days  or  even  weeks. 

In  the  more  severe  forms  of  hsemoglobinuric  fever 
there  is  usually  a  very  great  amount  of  bilious  vomit- 
ing, of  intense  epigastric  distress,  and  of  severe  liver- 
and  loin-ache.  The  urine  may  continue  copious  and 
very  dark  in  colour  ;  or,  continuing  haemoglobinouH, 
it  may  gradually  get  more  and  more  scanty,  acquiring 
a  gummy  consistence,  a  few  drops  only  lK?ing  passed 
at  a  time.     Finally,  it  may  l)e  completely  suppressed. 

In  severe  ciuses  death  is  the  rule.  It  appears  to  be 
brou^^ht  a])out  in  one  of  three  or  four  ways.  The  fever 
may  assume  the  typho-adynamic  tyj)e ;  or  suddenly- 
developed  i)ernicious  cerebral,  hyperpyrexial  (Fig.  30), 
or  algide  j-ymptoms  may  supervene.  In  other  cases 
the  synif>toms  may  be  like  those  conseijuent  on  sudden 
anfl  profuse  hamiorrhage — ^jactitation,  sweating,  sigh- 
ing, syncoj>e.  Or  it  may  be  that  suppression  of 
urine,  persisting  for  several  days,  terminates,  as  cases 
of  suppression  usually  do,  in  sudden  syncope  or  con- 
vulsions and  coma.  Or,  more  rarely,  nephritis  may 
ensue  and  the  patient  die  from  unemic  trouV>le  three 
or  four  weeks  after  all  signs  of  hajmoglobinuria  and 
fever  have  disappeared. 

Recently  I  siiw  in  London  a  case  in  which  the 
fatal  issue  af)peared  to  have  been  brought  about  by 
jH^rsistent  hiccough,  hepatitis,  and  vomiting  of 
bIoo<l. 

Such  is  a  brief  and  imperfect  sketch  of  the 
symptoms  of  this,  the  most  important  of  the  African 
fevers.  It  is  a  disease  which,  as  this  continent 
becomes  more  oj)eneil  up  and  more  frequented  by 
Euroi)eans,  is  bound  to  occupy  a  greater  amount  of 
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atteiitiou  from  medical  writers  ihaii  it  liiiB  hitherto 
done. 

The  ttrtne.- — If  the  chAracteristic  dark  brown, 
generally  acid^  urine  of  a  ha^moglobintinc  case  he  • 
stood  for  some  time  in  a  urine  glass,  it  i^ill  ^aparatel 
into  two  well-marked  layers  :  an  upper  of  a  clear] 
though  very  dar-k  iK>rt-wine  tint,  mid  a  lower^l 
jjerhaps  amounting  to  one  half  or  one- third  of  the 
entire  bulk  ^of  a  somewhat  brownish  grey  ^colour, 
and  eon  gist  iug  of  a  sediment  in  which  an  enor- 
mous number  of  hyaline  autl  lueraoglobin  tube  casta 
are  to  Ije  found,  together  with  a  lar^^e  quantity 
of  brownifili  grtmutar  material  Epithelium  i^  aba 
met  with.  Blood  corpuscles  may  be  eiitii^ly  Rl>sent, 
or  veiy  few  in  number*  With  the  bajmoglobin  thei"e 
is  also  an  escape  of  the  serum-globidin  of  the  lilood, 
for  the  urine,  in  many  cases,  turns  almost  solid  on 
boiling  ;  the  co^igulum  so  formed  carries  dowiL  with 
it  as  it  subsides  the  dissolved  and  suspended 
hienioglobiii,  leaving  a  pale  yellow  supeniataiit  urine. 
For  some  days  after  tfje  unne  has  regained  a  normid 
appearance  it  will  still  contain  albumin,  though  in 
gradually  diminisjhing  amount,  8peetrascopic  exami- 
nation gives  the  characteristic  bands  olt  haemoglobin, 
sometimes  tho^e  of  methfcmoglobin. 

The  kldm^s. — if  the  kidneys  t»f  a  fatal  c?i»e  ai'© 
examined  at  an  aarly  atage  of  the  diseiise,  they  ar©  I 
Been  to  be  enlarged  and  congested,  the  tubules  blocked 
with  hieraoglobin  itifarcts,  the  cells  laden  with  yellow 
pigment  gniinSjand  the  capiMnricsf  most  pmbabJy  with 
blaek  malarial  pit^ment.  If  the  cane  survive  for  three 
or  four  weeks  aivd  thru  die  of  uraemia,  the  appearances 
are  thoste  of  large  whiu*  kidney- 

The  liver  is  enlarged^  f^oft^  of  a  dark  yellow  colour. 
Microscoptcally  it  reveals  evidence  of  cloudy  swellitig 
with  a  large  ainouot  of  yellow  pigment  in  the  liver 
eelk     Melanin  may  or  may  not  l>e  present. 

The  parasite, — The  parasitology  of  ha*iuoglobinuric 
fever  has  not  been  workeii  at  sutiicieritly  to  justify 
an  ejipression  of  opinion  as  to  its  exact  naturt*.  Malaria 
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parasites  have  been  found  in  the  blood  and  organs ; 
but  their  specific  characters,  in  many  instances,  have 
not  been  accurately  determined ;  further  than  that,  as  a 
rule,  they  are  small,  non-pigmented,  and  rarely  sporu- 
late  in  the  peripheral  blood,  belonging,  doubtless,  to 
some  form  of  the  crescent-forming  malignant  type. 
In  one  instance,  slides  from  which  came  under  my 
notice,  a  mixed  infection  of  small  parasites  and  be- 
niga  tertian  parasites,  the  latter  predominating,  was 
present.  Considering  the  peculiar  clinical  manifes- 
tations, and  the  facts  of  geographical  distribution,  it 
seems  not  unlikely  that  the  parasite  of  hremoglo- 
binuric  fever  is  specifically  different  from  the  malaria 
parasites  usually  met  with  in  Europe  and,  perhaps,  in 
India.  Sambon's  suggestion  that  it  may  be  allied  to 
Pirosoma  biyeminiim  of  the  lijemoglobinuric  fever  of 
cattle  deserves  consideration.  It  by  no  means  follows 
that  any  given  parasite  found  in  the  blood  of  a  hyemo- 
globinuric  case  is  the  cause  of  the  disease.  Thus  we 
nmst  expect  that  the  ordinary  malaria  parasites  may 
be  met  with,  and,  indeed,  are  likely  to  be  met  with,  in 
a  population  so  universally  infected  with  malaria  as 
that  of  the  unhealthy  regions  of  Africa  ;  and  this  more 
especially  if  the  patient's  resistance  is  lowered  by 
some  other  and  concurrent  infection.  The  conclusion, 
so  apt  to  be  jumped  at,  that  such  malaria  parasites  are 
the  cause  of  the  concurrent  disease,  is  not  justified  on 
this  evidence  alone. 

It  is  a  striking  fact  that  the  malaria  parasites, 
which  may  be  present  before  and  at  the  outset  of 
a  hiemoglobinuric  attack,  generally  disappear  from 
the  blood  during  the  progress  of  the  hjemoglobinuria, 
and  that  without  quinine ;  and,  further,  that  a 
hieinoglobinuria  may  terminate  for  good  a  chronic 
malarial  infection.  Hiemoglobinuria  or,  rather,  the 
sudden  destruction  of  all  the  jmrasite-infected  cor- 
puscles, and  consequently  of  the  included  parasites, 
would  seem  therefore  to  be  a  method  of  spontj\neous 
cure  of  a  malarial  infection. 
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CHAPTER   IV. 


MALAHtA  :    ItORBlD   ANATOMY   AND   PATHOLOOr. 

The  blood  ill  ttisiliirja*— Ah  the  malaria  paiu>^itp 
is&blooci  parasite^  wv  nutuniUy  expect  that  tJjepnraary 
effect  of  it8  pi-etjeace  will  Ik*  exorcised  on,  and  nmni- 
fested  in,  the  bltKw:! ;  and  its  the  piira^ite  lives  in  and 
at  the  expense  of  the  corpuscles,  destroying  a  certain 
pn>portion  of  them — in  faet,  all  those  attacked— we 
look,  in  the  firat  instance,  for  a  corresponding  di- 
minution in  the  nunilier  of  the  corpuscles  ^— an 
oligocytha*mia. 

O/iV^fj^y^Aiewi Ml.- -Accordingly,  when  in  malarial 
disease  we  eoine  to  measure  accurately  the  cor j»u scalar 
richneas  of  the  blood,  we  do  find  a  decided  oligt*- 
cythmmia  ;  and,  not  only  this,  but  we  find  a  degree  of 
oligocytluemia  i^rcatly  in  excess  of  any  tiling  we  might 
expect,  or  whiclj  can  he  account^  for  by,  or  is  in 
correspondence  with,  the  projiortion  of  corpuscles 
attacked  and  directly  consumed  by  tlie  parasite, 
judging  by  what  we  see  in  finger  lilood^iieripherall 
blood.  If,  for  example^  ever>'  hundredth  corpusjcle 
contains  a  parasite?  we  might  look  for  sometlung  like 
a  (|Uotidiun,  tertian,  or  cjuartan  1  per  cent,  reduction 
in  the  total  nuud)er  of  hlood  coi*fmseles  ;  if  every 
twentieth  (  orpusele  contains  a  parasite — a  very  high 
and  unusual  propoi'tlon— we  nnght  look  for  a  siuiikrly- 
timed  5  jM?r  cent,  reduction. 

Now  this  is  an  amount  of  haemolysis  which  should 
be  easily  compensated  by  the  lat-ent  physiological 
hiemogenetic  margin,  and  which  one  would  not 
expect  til  show  as  a  detinite  an  tend  a,  or  to  show 
only  after  the  recurring  drain  had  1m en  kept  up  for 
some  considerable  time.  But  what  are  the  clinical 
facts  ?  One  or  two  paroxysms  only,  of  some  mala- 
rial   fevers,  may    lie    immediately    followed    by    an 
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ansemia  so  pronounced  as  to  be  discernible  to  the  eye 
in  the  intense  pallor  of  the  skin  and  visible  mucous 
surfaces.  On  counting  the  corpuscles  in  such  a  case 
we  note  a  regular  drop  in  their  number  of  from  5  to 
10  per  cent,  per  paroxysm.  Often,  after  a  single 
paroxysm  of  some  pernicious  fever,  as  many  as  half  a 
million,  or  even  one  million,  corpuscles  per  c.mm.  drop 
out  of  the  normal  five  millions ;  and  this  reduction 
may  go  on,  as  paroxysm  follows  paroxysm,  until 
the  corpuscular  richness  has  fallen  to  one  million,  or 
even  les.s. 

Diminis/ted  hcenioglobin  value  of  corpuscles. — Not 
only  is  there  in  many,  in  fact  in  most,  cases  of 
malarial  disease  a  pronounced  oligocythiemia,  but 
there  is,  in  addition,  a  marked  diminution  in  the 
haemoglohin  value  of  the  surviving  corpuscles ;  it 
may  fall  10,  20,  or  even  as  much  as  50  per  cent. 

Diminished  amount  of  blood. — And  not  only  is 
there  this  marked  diminution  in  the  proportion  of 
the  corpuscles  to  the  bulk  of  the  blood  and  in  their 
haemoglobin  value,  but  there  is,  furthermore,  in  all 
malarial  conditions  of  any  considerable  standing,  a 
marked  diminution  in  the  volume  of  blood.  Thus  it 
comes  that  at  the  postmortem  examination  of  such  a 
case  we  do  not  always  meet  with  that  congestion  of 
the  organs  which  is  so  usual  a  feature  in  most  specific 
fevers.  On  the  contrary,  although  in  quite  recent 
cases  visceral  congestion  may  be  marked  enough,  if 
a  malarial  fever  has  been  of  any  considerable  dura- 
tion, the  venous  system,  with  the  exception  of  that 
appertaining  to  the  spleen,  liver,  and  portal  system 
genemlly,  may  be  markedly  empty.  And  thus  it 
is  that  often,  when  we  would  make  a  prej)aration 
of  blood  from  the  living  malarial  patient,  we  may 
find  that  not  only  is  the  blood  lakey,  thin,  and 
watery,  but  that  it  does  not  flow  freely  from  the 
pricked  finger. 

Destrnction  and  rejxiration  of  blood  in  first  attacks 
and  in  relapses. — There  appears  to  l>e  no  very  definite 
or  manifest  law  governing  the  degree,  progress,  and 
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quality  of  tlie  sixfleinm  of  malai'ml  difie&se^  .On  tho 
whole,  stud-  as  rough  genenil  rules,  it  may  i>e  laid 
down  that  in  any  given  case  the  anwmitt  is  in  pro 
portion  to  the  seventy  of  the  febrile  attaukn  ;  Uiat, 
although  the  loss  of  corpuscles  following  first  attacks 
is  usually  very  uiarked,  this  loss  is  rapidly  made 
good  ;  that,  although  in  relapses  the  loss  of  corpuscles 
in  teas  than  iti  iSrBt  attackfi,  the  tendency  to  reparation 
is  hIso  lees. 

Morbid  n  nolo  my:  Mncro»copic. — If  the  body 
of  a  patient  who  ha^  iHed  in  the  o^iurae  of  an 
acute  attiick  of  malarial  disease  be  diasectefl,  certain 
appearauces  are  genei^ally  found.  In  the  first  place^ 
and  invariably,  the  spleen  is  enlarged — often  very 
much  enlarge*!  ;  it.s  surface  is  dark — black  some^ 
times ;  what  is  called  pigmented.  On  section »  the 
gland  tiiisue  is  ako  fouiul  to  be  ckrk.  Generally  the 
parenchyma  of  the  organ  is  so  nmch  softened  a&  to  Im 
almost  diflluent,  so  that  the  tiirry  pulp  ean  sometimes 
Le  washed  away  by  quite  a  gentle  stream  of  water. 
The  lit'^r,  too,  ij?  aoftenfid,  congested^  enlarged ^  and 
pigmented.  The  vessels  of  the  pia  main*  and  ffrain 
ctyrt^r  are  full,  and  the  grey  matter  niiiy  present  a 
pecul  iar  1  eail  e  n  h  ue.  T  h  e  murrow  of  th  e  spongy  bi  ^i>  ea, 
such  as  the  sternum  and  the  iMxliea  of  the  vertehne, 
is  also  dark  and  congested ;  and  a  similar  state  of 
pigmentation  and  perhaps  congeHtion  may  be  dis- 
covered in  the  /w?if/H,  tdimrfitarff  cannl^  ami  kidnryg. 

Mli'rtmi 'opic :  Mo  In  t ^ Vi /  ;/ itjmenia tiott , — Tb e  pig- 
mentation rcfeired  to  in  pathognomonic  of  mrtlaria. 
On  subnutting  nmlarial  lilood  from  any  part  of  the 
liody  to  microscopical  examination,  it  will  l>e  found 
to  contain  grains  of  1*1  aek  pigment  Particularly  is 
thia  the  case  with  bloo*:l  from  the  organs  just  men- 
iioned  I  their  microscoidcal  sections  will  show  (Plate 
IL,  Figs.  2^  *\  4),  more  or  less  thickly  diHtributed 
in  tht^  bloody  and  within  the  cells  of  the  endothelium 
of  the  arterioles  and  capillaries,  miimte  grains,  ©r 
actual  l>locks^  of  the  same  intensely  lilack  substance. 
For  the  uiost  part  these  pigment  grains  are  enclosed 
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in  leucocyte-like  bodies  which  are  either  clinging  to 
the  walls  or  lying  loose  in  the  lumen  of  the  vessels. 
Here  and  there  the  pigmented  bodies  may  be  so 
aggregated  together  that  they  form  veritable  thrombi 
and  occlude  the  vessels.  It  is  j)ossible  that  many  of 
these  bodies  are  not  pigmented  leucocytes,  but  are 
really  dead  and  breaking-down  parasites;  for  if  the 
preparations  were  made  within  two  or  three  hours  of 
death — that  is  to  say,  when  the  tissues  were  quite  fresh 
— it  may  be  possibly  to  see  that  the  capillaries  of  some 
of  the  organs  are  full  not  only  of  pigment  but  also  of 
parasites,  a  very  large  proportion  of  the  blood  cor- 
puscles containing  them.  Particularly  is  this  the 
case  with  the  spleen  and  bone  marrow  ;  often,  too, 
with  the  brain,  liver,  epiploon,  and  intestinal  mucosa. 
The  spleen  and  bone  marrow  are  further  distinguished 
from  the  other  organs  mentioned  by  the  position  in 
which  the  pigment  occurs  in  them.  In  all  organs  the 
pigment  is  found  in  the  blood-vessels,  but  only  in 
these  two  organs  is  it  found  in  the  cells  of  the  paren- 
chyma as  well,  and  outside  and  away  from  the  blo(Kl- 
vessels.  This  extra  vascular  pigment  is  either  free,  or 
it  lies  in  the  large  cells  characteristic  of  these  organs, 
or  in  the  small  cells  of  the  parenchyma. 

Nature  and  source  o/'m^ihtriaf  pi(/)nenf. — In  colour, 
in  structure,  and  in  chemic^il  reaction  this  pigment 
corresponds  exactly  with  the  pigment  already  described 
as  forming  so  prominent  a  feature  in  the  malaria  para- 
site itself.  Like  this,  it  is  insoluble  even  in  strong 
acids  ;  it  is  altered  by  potash,  and  is  entii-ely  and 
rapidly  dissolved  by  ammonium  sulphide.  In  recent 
infections  it  occurs  as  minute  dust-like  grains;  in  in- 
fections of  some  standing  as  coarser  particles,  or  as 
agglomerations  of  these  into  irregular,  mamillated 
lumps.  So  far  as  the  circulation  is  concerned,  such  a 
pigment  is  found  in  no  other  disease  whatever.  As 
an  extravascular  pathological  product  it  is  found  in 
certain  melanotic  tumours;  but  only  in  the  cells  of 
the  tumour,  never  in  the  })lood-vessels.  i*iginents  of 
several  kinds  are  found  in  old  blood  clots  ;  but  such 
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pigments  iit-«^  uiaiiife8tly  tlilferimt  from  that  of  riinl^ina^ 
iind  jieUl  very  iliflerent  cljt?riueal  rfmetioa^,  Intm- 
vascular  bhuik  pigment^  therefore,  is  alisolutely 
|iathogiToiuoriic  of  luakriii;^  Became  of  its  physical 
clvHractera,  arid  of  the  circumstances  in  which  it 
CH3cui>i,  it  may  with  cotifiUeuee  be  regariled  as  the 
BpecitiL'^  product  of  the  uialaria  parnatte  it^ielf. 

Sotirf'f  uf  ikf'  pupiifut  in  the  pi/pneni^d  If^ut'oet/t*!, 
— -If  further  evidence  l>e  required  of  the  identity  of 
the  intitiiiai^asitte  pigiiient  and  that  found  in  the 
tiBSUt^H!^  it  will  he  sup[ilietl  by  a  study  of  the  fate  of 
the  pigment  ^'rainfi  and  clumps  M?t  free  in  the  blood 
on  the  breaking  m|j  of  the  sporuhitiug  paraslu*, 

if  ijialarial  bloody  drawn  during  the  rig^^r  aud 
ejirly  «tiij(es  of  acute  attacks,  and  even  at  other  times ^ 
be  examined^  leucocytes  carrying  gniins  or  even 
blocks  of  black  pigment  w^ill  be  eneount^^red  fi^e- 
<iuently.  If  the  observer  be  ft*rtunale  and  perse- 
veiing  he  will  acjmetimes  actually  see  whence  this 
pigment  is  derived  ;  he  may  even  delect  tlie  lent-o- 
cytes  in  the  act  of  taking  it  up.  He  may  tw»e  the 
pigment  set  free  in  the  Htpior  Siinguiids  by  the  falling 
to  pieces  of  a  sporulating  purasite  ;  and  he  niay 
then  feee  a  phagocyte  creep  across  the  field  of  the 
microscope  and  slowly  engulf  the  little  block.  This 
u nd on btetily  ts  a  principal  source  of  the  pigment  iii 
the  hnieocyti***,  Other^  though  possibly  \em  iniport- 
atit^  sources,  are  the  eflbto  ga metes,  and,  eM|>ec(ally 
ill  the  large  cells  of  the  spleen,  necrosed  [laitiaite- 
containing  lerl  bloo^l  corpuscles, 

J  *h I iij(ff:tj  ftm U  I  ft  ih *'  **/*/* '*'n .  —  Tl  le  i! v itle 1 1 ce  of  ph^ igo- 
cylosis  in  the  spleen  in  mahina  is  very  renuirkalde. 
Not  onl}'  arc  lai-ge  and  small  nuisses  of  pignjint 
includetl  in  tlu*  tnacrophages,  in  the  smaller  cells, 
and  in  the  endothelium,  hnt  entire  blood  corpuscles, 
sometimes  4is  many  as  eight  or  nine,  Dio«tly  eoutainiiig 
parasite^  besides   free    parasites,  free   pigment,   and 

*  The  pigmeut  like  (lot  octJurHiig  in  n  large  proportion  of  the 
lymphocyte*  in  iioiionl  hlootl  (im*c  p.  4^1),  laiuit  not  bo  wro- 
fijiitiMli'ii  with  TiiiLlarm]  pigiuL'ni. 
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fi-agniented  bsemoglobin,  are  frequently  to  be  seen  in 
one  and  the  same  phagocyte.  Sometimes  one  pigment- 
laden  phagocyte  may  be  seen  included  in  another 
phagocyte,  and  these  perhaps  in  a  third. 

Blood  of  tJie  splenic  vein  and  liver. — Of  all  the 
vessels  of  the  body  the  splenic  vein  is  that  in  which 
malarial  pigment  is  most  abundant.  Whereas  in  other 
vessels  it  is  found  to  be  included  in  ordinary  leucocytes, 
in  this  vessel  it  is  included,  not  only  in  the  leucocytes, 
but  also  in  certain  large  white  cells  identical  with 
those  occurring  in  the  spleen,  and,  doubtless,  of  splenic 
origin  also.  Similar  cells  may  be  found  in  the 
capillaries  of  the  liver,  rarely,  however,  in  the  blood 
beyond  this  organ  ;  that  is  to  say,  they  are  filtered 
.out  by  the  liver  from  the  blood  earned  to  it  by  the 
splenic  vein.  An  additional  reason  for  the  abundance 
of  pigment  in  the  splenic  vein  is,  that  not  only  is  the 
spleen  the  physiological  destination  of  many  of  the 
pigment-laden  leucocytes  and  etfete  parasite-infested 
corpuscles,  but  it  is  likewise  a  favourite  nursery  for 
the  parasite.  In  fact,  the  parasite  is  present  in  this 
organ  in  greater  profusion  than  elsewhere.  Hence 
it  is  that  the  splenic  vein,  coming  direct  from  a  rich 
bi-eeding-  and  dumping-ground,  contains  a  large 
number  of  pigment  laden  leucocytes. 

jExtravoHCular  jnyinent,  —In  the  early  stag(;s  of 
malarial  disease,  except  in  the  ctise  of  the  spleen  and 
l>one  marrow,  the  }>igment  is  entirely  confined  to  the 
lumen  of  the  vessels  and  to  their  endothelium.  But  if 
we  examine  tissues  from  a  case  which  has  died  at  a 
late  period  of  the  disease,  the  pigment  may  then  be 
found,  not  only  in  the  endothelium,  but  also  in  the 
walls  of  the  vessels,  and  even  in  the  |)eri vascular 
lymph  spaces,  whence,  it  may  be  inferred,  it  is 
siibse(juently  carried  to  the  lymphatic  glands  to  be 
finally  dealt  with  and  broken  up.  As  encouraging 
this  view  alx)ut  the  ultimate  fate  of  the  malaria 
pigment,  Kelsch  has  pointed  out  the  significant  fact 
that  the  lymphatic  glands  in  the  hilum  of  the  liver 
are     always    markedly    pigmented    in    old-standing 
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malarial 8 ;  a  fact  evidently  referrible  to  the  disposal 
of  the  large  quantities  of  pigment  which,  as  we  have 
seen,  the  liver  filters  out,  more  especially  from  the 
splenic  portion  of  the  portal  stream. 

These  facts  explain  malarial  pigmentation  and 
oligocythcemia. — The  facts  just  mentioned  explain 
the  origin  and  nature  of  malarial  pigmentation, 
and  also,  in  part  at  least,  the  oligocythaemia  of  the 
malarial  state,  which,  as  pointed  out,  is  only  partially 
accounted  for  by  the  destruction  of  corpuscles  by  the 
parasite  in  the  general  circulation  as  represented 
by  finger  blood.  They  show  that  what  is  seen  in 
finger  blood  does  not  represent  anything  like  the 
aggregate  mortality  going  on  among  the  cor- 
puscles from  direct  destruction.  The  principal 
part  of  the  malarial  drama  is  played  out  in  the 
spleen,  liver,  bone  marrow,  brain,  etc.,  and  not  in 
the  general  circulation.  What  is  seen  in  finger  blood 
is  but  an  overflow,  as  it  were,  of  the  greater  drama 
going  forward  in  the  viscera. 

The  yelloi¥  pif^ment. — Although  the  black 
pigment  is  so  prominent  a  feature  in  malaria,  it  is  not 
the  only  pigment  of  a  pathological  nature  originating 
in  the  action  of  the  parasite  on  the  blood  cells. 
The  black  pigment  is  a  pathognomonic  and  interesting 
feature ;  but,  apart  from  this,  it  does  not  appear  to 
be  of  any  really  very  great  pathological  importance. 
It  does  not  seem  to  act  as  a  poison,  or  irritant,  or  as 
a  cause  of  degeneration  of  tissue,  any  more  than  a 
few  gi-ains  of  lampblack  would,  if  so  much.  It  is 
otherwise,  however,  with  the  pigment  which  Kelsch 
and  Kiener  have  so  carefully  described,  and  which 
they  call  the  "  pigment  ochre." 

If  the  tissues  of  a  patient  who  has  recently  died 
from  a  pernicious  malarial  attack  are  examined  with  a 
high  power,  there  will  be  found  (I*late  II.,  Figs.  3,  4), 
in  addition  to  the  black  pigment  already  described 
as  lying  in  the  vessels,  another  pigment — a  yellow 
pigment — incor^rated  as  little  granules,  or  even  as 
larger  grains,  in  the  protoplasm  of  the  cells  const itut- 
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ing  the  parenchyma  of  most  of  the  organs  and  tissues 
of  the  body. 

The  yellow  pigment  not  peculiar  to  malaria, — This 
pigment  is  not  peculiar  to  malaria.  It  is  found  in 
other  diseases  and  conditions,  particularly  in  those 
associated  with  extensive  and  rapid  liberation  of 
haemoglobin  from  the  blood  corpuscles.  Thus  it  is 
found  in  paroxysmal  hsemoglobinuria,  in  pernicious 
anaemia,  in  extensive  bums,  in  poisoning  by  pyro- 
gallic  acid,  potassium  chlorate,  arseniate  of  hydrogen, 
and  many  other  toxic  agents.  It  has  peculiar  chemical 
properties,  being  equally  insoluble  in  acids,  in  alkalies, 
and  in  alcohol.  At  first,  when  freshly  deposited,  it 
gives  no  evidence,  under  the  usual  micro-chemical 
tests,  of  containing  iron  ;  after  it  has  been  in  the 
tissues  for  some  time  it  api>ears  to  be  altered  in 
character  in  this  respect,  and  it  then  gives  a  ferrous 
reaction  with  amiuonium  sulphide,  and  with  the 
double  cyanide  of  iron  and  [)otassium. 

Pohjcholia  and  lufmoglobimtmia.-  -Under  ordinary 
conditions  of  physiological  waste  the  products  of 
the  effete  blood  corpuscles  are  converted  into  bile 
pigment,  and  so  got  rid  of.  Up  to  a  certain  degree 
of  pathological  liaeinoglobinajmia  the  liver  can  deal 
in  a  similar  way  with  free  haemoglobin ;  so  it  comes 
about  that,  when  this  substance  is  free  in  the  blood 
in  unusual  abundance,  the  secretion  and  flow  of 
bile  l)ecome  correspondingly  increased.  If  this  flow 
of  bile  l)e  excessive  it  <(ives  rise  to  what  are  called 
"  bilious  symptoms  "  bilious  vomiting,  bilious  diar- 
rhoea ;  sympUjnis  which  are  so  common  in  malarial 
disease,  particularly  in  that  variety  known  as  "  bilious 
remittent."  Thus  polycholia  is  a  constiint  and  often 
urgent  feature  in  most  malarial  fevers,  and  is  good 
evidence  that  in  malarial  infections  there  is  a  sur- 
charge of  the  bloo<l  with  free  liaMnoglobin.  It  is  not 
improbable,  although  this  point  is  disputed,  that  the 
yellowness  of  the  skin  and  sclera?  observed  in  these 
fevers  is  due  to  tinting  by  free  haemoglobin,  to  a 
haemoglobinwmia    in    fact,    and   not,  as  is  popularly 
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believerl,  t^  biliou»iiess    or   choliemia   tmtn   bile   a1>- 

sorption. 

The  ^dlow  fngmtifU  i§  ihpmii^d  in  txccs^m  h^mo- 
fftohinfrmin. — Ah  in  thfiM^  other  conditioDS  referred  to 
a*i  lieing  atttjnded  l\y  mpiri  Iwuraolysis,  iu  severe 
malarial  fevers  m  wlai'b  tlien^  ik  great  AJid  sin  h  Inn 
libenvtion  of  bEemoglobiti  whidi  the  liver  cannot  at 
once  deal  witli,  pending  it*?  trani^formation  inU>  bile 
pigment  the  lilierated  ha^nioglubiii  is  taken  up  by 
the  protopla.sin  of  thi^  cells  of  tlie  di  tie  rent  ti!!t.su(s 
and  organs  of  the  body  and  precipitated  in  them  in  a 
sHsjIitly  aU'M'ed  form  ;  it  is  stort'il  u{i  in  fact^  waiting 
to  Ih?  vs^orked  otViVs  bile  pigment  by  thuj  for  the  time 
Iwiiig^  overt«ix€Hi  liver.  The  yellow  pign^ent,  the 
*' pigment  oehi'e"  of  Kel«ch  and  Kiener,  is,  in  all 
probubility,  iliis  preeipitjited  haemoglobin, 

Orffot  ett'ct^is  qf  fhrtitojlMtttfitna  rmidts  in  ha  mo* 
gMitmrift. — Hbould  the  lilM?ration  of  hietnoglobiii  go 
beyond  this,  lie  too  grejit  an»l  too  suddenly  effected 
for  the  excretory  powers  of  the  liver  and  the  st^irage 
capacity  of  the  tisaAieSp  tlien  the  hamioglobin,  little 
altereil  in  composition,  seeks  a  more  speedy  way  of 
escape  by  the  kidneys,  and  h{emo«^lobitiuria  in  pro- 
duced. This  h  what  is  found  in  ordinary  paroxysmal 
liiemoglobinuria,  and  in  toxic  Iwenioglolnniiria  ;  and 
in  this  way  we  may  acctkunt  for  the  peculiar  features 
of  that  most  dangerous  type  of  malarial  (If  it  be 
malarial  I  fjoisoning,  *^  bilious  I  Hemoglobin  uric  fever.** 

Iffrtmofj/oliimrtfim  :  hoio  prodti-cr^ ft— How ^  it  may 
ite  asked,  does  the  malarial  pamsite  give  rise  to 
hjemoglobinieniia  ?  The  enormous  quantities  of 
htenioglobin  free  in  the  blooil^  deposit-ed  in  the 
ttsisiie«*^  escaping  in  the  urttie,  or  elabomted  as  bile 
pigmentj  surely  cannot  be  derived  Holely  from  the 
remains  of  tlie  corpuscles  iuv»Kleti  by  the  panisite  ; 
for  these  invaded  corpuscleji  are  almost  entirely 
eaten  up,  and  the  haemoglobin  they  once  contained 
lias  bc«*n  nearly  entirely  jwisimihited  by  the  fmraaitti 
and  ti-ansforoietl  into  its  proper  tissue  and  into 
nielanin. 


It  has  already  been  pointed  out  that  ha^mo- 
globinometric  observations  show  that  in  the  sur- 
viving and  non-infected  corpuscles  there  is  a  pro- 
nounced de6ciency  of  hremoglobin.  May  it  not  be 
that  jmrt  at  least  of  the  free  ha?moglobin  is  derived 
from  these  corpuscles  ?  May  it  not  be  that  at  a 
particular  stage  in  all  malarial  fevers,  at  the  stage 
.  of  rigor  (which,  as  has  been  explained,  corresponds 
in  time  to  the  breaking  down  of  the  sporulating 
parasite),  there  is  a  sudden  liberation  of  some 
haemoglobin-dissolving  substance  which  hitherto  had 
subserved  the  parasite  during  its  growth  as  a  sort  of 
digestive  agent,  aiding  it  in  the  assimilation  of  the 
contents  of  the  blood  corpuscle  %  May  it  not  be  that 
on  the  breaking  down  of  the  sporulating  parasite 
this  substance  is  set  free  in  the  circulation,  and  that, 
being  there,  retaining  its  digestive  properties,  it 
continues  to  act  as  a  ha;moi(lobin  solvent,  and  so 
dissolves  out  a  proportion  of  the  haemoglobin  from 
the  otherwise  healthy  corpuscles  ? 

Size,  and  alifipe  of  the  blood  corpuscles. — On  the 
whole,  in  malaria,  as  in  most  ansemic  conditions,  the 
corpuscles  are  larger  than  normal — particularly  those 
attacked  by  the  parasite,  especially  the  tertian  para- 
site. Occasionally  we  come  across  genuine  megalo- 
cytes  ;  and,  not  unfrequeiitly,  certain  very  minute, 
darkly-coloured  spherical  corpuscles,  which  may  be 
nucleated  and  of  embryonic  type.  There  may  also 
be  marked  irregularity  of  outline  in  many  of  the 
corpuscles,  and  an  indisposition  to  form  rouleaux. 

Poikilocytosis  in  hwmoglobinuric  fever. — The  most 
striking  display  of  blood  destruction  by  the  malarial 
poison  is  to  be  seen  in  cases  of  haenioglobinuric  fever 
during  the  early  stage.  I  once  had  an  opportunity  of 
examining  the  blood  in  such  a  case.  There  did  not 
seem  to  be  a  sound  corpuscle  in  the  patient's  body  ; 
nearly  all  were  nn's  shapeii,  tailed,  buckled,  shrivelled, 
or  otherwise  deformed  ;  niierocytes,  megah)cyte.s,  and 
pallid  ghost-liko  corpuscles  were  present  in  abundance 
in  every  field.      Tn    this    cane    the    luemoglobin    was 
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poumg  from  the  kidneys  ;  the  albuiuiuous  ui'ine  was 

tlie  colour  of  porter^  and   ilepoeitetl  ii  copious  dark 
Wown  setiinjent  of  slightly  ullei^  lia?moglobin* 

The  hncoe^trji  In  jmilariii. — ^ Although  the  leuco- 
eyt€f»t  especially  the  large  uionon  it  clear,  play  a  very 
imjwu'tant  part  in  tbe  inolaria  drama,  hithrito , 
ilmr  riuiriU  i-s  and  varietioH  in  this  infection  hav© 
not  been  suihcientlj^  studied.  In  mild  attacks  tliHr  | 
nmnWiu  nn  oltserved  in  pen|therfll  lilood,  decitnise 
soKiftwhat,  l^lh  relatively  to  the  red  corpuscles  r*nd 
rdiftolutely.  Dr.  J.  S.  Billings,  who  has  given 
attention  to  the  leucocytea  in  a  limited  niunl»er 
(jf  case8  of  malaria^  reports  that  the  diminution  in 
their  niiudierK  in  itriking.  Tn  benigik  tertiaaR  and 
qimrtuns  their  nmximum  in  tittained^  he  isays,  two  or 
tlirt^e  liotjrs  afier  the  onset  of  chill  From  tliis  time 
there  i»  a  progres-sive  dimiuuttttn  until  the  mini  mum  ^ 
IH  reached  at  the  end  of  the  paroxysm  and  when 
tem^ierature  has  fiecome  subm>rmal.  After  this  the 
number  rises  aoinewh^t,  and  tluriug  the  interval 
occupies  a  pasition  midway  between  the  niajtin>uin  , 
and  minimum.  The  large  mononuclear  elements  are 
increaBcd,  both  absolutely  and  i-elntively.  Christophers 
and  BteplienH  have  made  use?  of  thif!  fact  as  a  diag- 
no8ticf  mark  in  malaita  ;  HometimeM  the  monontKOeaf  i 
arn  tkn  numerou!*  as  the  poly  nuclear  leucocytes,  espe- 
cially during  apyrexia.  A  mononuclear  leucocytosis, 
much  lower  than  this,  of  If)  |*er  cent,  and  upwards, 
they  re|;^ard  im  i*trong  evi<lrnce  of  a  malarial  infec?- 
tion.  With  regartl  to  the  leucocytes  in  thai  type 
of  fever  wjiich  is  cauned  by  the  crescent -forming  small 
jTarasites,  it  is  impcisftible,  Bi Mings  says,  to  arrive  al  so 
definite  a  concJu.sion  an  in  the  cases  of  benign  tertian. 
In  the  former  type  of  case  there  appears  to  be  a 
slight  diminution  in  the  number  of  leucocytes  towanis 
the  end  of  the  attacks,  a  diminution  which  is  made 
good  during  the  interval  Curiously  enough,  in 
certain  severe  pernicioua  attacks  there  i**  a  decided 
increase  of  the  leneocyt^^s  in  the  peri|^heral  blood — 
sometimes   an    enormous    increase,    a   positive  leuco- 
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cytosis,  the  normal  8,000  per  c.inin.  rising  to  10,000, 
or  even  to  30,000,  the  proportion  to  r^  corpuscles 
rising  from  1  to  300  to  1  to  70. 

The  JuvmatoblasUi  in  malaria, — As  i-egards  the 
hiematoblasts,  Hay  em  has  shown  that  the  number  of 
these  bodies  somewhat  declines  during  an  acute 
malarial  attack,  to  rise  very  considerably  above  the 
normal  standard  during  the  succeeding  days  of 
apyrexia.  This  apyrexial  multiplication  he  calls  the 
**  crise  hematoblastique,"  and  he  conjectures  that  its 
occurrence  is  associated  with  the  regeneration  of  the 
red  corpuscles,  so  much  reduced  in  number  and 
deteriorated  in  quality  during  the  attacks. 

The  cause  of  fever  aiicl  periodicity  in 
malaria.— The  fever  caused  by  the  malaria  para- 
site and  associated  with  the  changes  in  the  blood  and 
tissues  just  described,  is  characterised  by  clinical 
features  which,  when  typically  manifested,  clearly 
differentiate  it  from  all  other  fevers.  These  features 
are,  more  especially,  periodicity  and  intermission. 
Questions  which  su<;gest  themselves  in  this  connec- 
tion are  :  What  is  the  immediate  cause  of  the  fever 
in  malaria  \  What  is  the  reason  for  the  remarkable 
intermissions  and  peculiar,  almost  mathematical, 
periodicity  which  these  fevers  so  often  exhibit  ] 

Febrofjenic  ayent.  —  In  all  malarial  attacks  this 
l)eriodicity  tends  to  become,  and  in  most  attacks 
actually  is,  quotidian,  tertian,  or  quartan  in  ty^M*. 
If  we  study  the  parasites  associated  with  these 
various  types  we  find  that  they,  too,  as  has  l)een  fully 
described  already,  have  a  corresponding  periodicity. 
We  have  also  seen  that  the  conimencement  of  the 
fever  in  each  case  corresponds  with  the  breaking  up  of 
the  sporulating  foini  of  the  parasite  concerned.  This 
last  is  an  important  j>oint ;  for,  doubtless,  when  this 
breaking  up  takes  place,  besides  the  pigment  set  free, 
other  residual  matters  -not  so  striking  optically,  it  is 
true,  as  the  pigment,  but  none  the  less  real — probably 
are  liberated  ;  a  Iijemoglcjbin  solvent,  for  example,  as 
I   have  suggested.     Wliether  it  be  this  haemoglobin 
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solrent^  or  whether  it  be  some  other  HuUataii>e,  which 
is  the  pyrogenic  agent,  T  belie ve  thiit  Bonie  toxin, 
hitherto  enclosed  in  tfie  body  of  the  pamaitPj  or  in 
the  infected  corpustde,  asi*apes  inlo  the  blood  nl  the 
moment  of  sponiUtion  ;  a  pyrogen ic  suhstftncf* 
allied  to  the  toxins  of  nutny  of  the  pnthofjenic 
bacteria  and  to  those  of  some  animal  paiusites  sueh  as 
by daii dn,  \ h ith rii>ce phu \  i is,  u nd  4 \  nic u n eu  1  u s .  T h e  f h e t 
that  thiH  toxin  ia  lil>pmted  peiiojically  a<*t'ounts  for 
the  perio^iicity  of  the  fever,  iis  jU  sueceisJ^ful  elijuina- 
tion  doeB  for  the  intermisaimi,  Celli  has  made  iteveml 
experiments  with  a  riew  to  deroon^^tratft  the  preienee 
of  such  a  toxin  in  nin  lariat  lihio  J.  He  irijocted  lafiBte 
(pmntitiufl  of  i>Iood  «eruiit  fitrni  malarial  jiatients, 
obtained  at  the  onset  of  li  iwiitjx^^snj,  into  eliildt'enf 
adult^s  aod  aninialfj,  hut  got  no  mark t^i  febrile  reaction. 
Poasibly  the  amount  of  seram  employed,  although 
conKiderahlci  was  insnrticient.  We  know  that  the 
malaria  parasite  may  prnjiagate  actively  in  the  bloodq 
I  nit  uidesm  it  be  present  in  a(iei|uute  niimlj^'i-s  fever 
floes  not  show  itself.  It  is  with  this  hypothetienl 
malaria  toxin  as  with  other  ^>oisons :  to  get  the 
specific  el3ect  the  d(»ae  nmnt  \^  adequate. 

Theory  of  pericMllrity.— The  perioflictty  of  the 
clinical  phenomena  is  aecounte<l  for  by  the  periodicity 
of  the  iMiraaite.  How  are  we  to  account  for  the 
period  ieity  of  the  j^rasite  ?  It  is  true  that  it  ha^  a 
life  t»f  twenty  four  hour^,  or  of  a  nmltiple  of  twenty- 
four  hours  ;  but  why  should  the  individual  parasites 
of  the  countless  sv^arm  all  conspire  to  mature  at  or 
about  the  same  time  ?  That  they  do  so— not  perhaps 
exai^tly  at  the  same  moment,  but  within  a  very  short 
time  of  each  other— ia  a  fact,  and  it  is  one  which 
can  be  easily  demonstrated.  If  we  winh  to  see  the 
sponilatin^'  forms  in  a  pnre  intermittent,  it  ia  practi^ 
cally  ufieless  t^  look  for  them  in  the  blooil  during  the 
Liter  staged!  of  fever,  or  during  the  interval,  or  duriiij[^ 
any  time  but  just  before,  duriuEr,  or  soon  aftc^r  rigor. 
If  we  wish  to  s<-e  tlie  early  and  unpi|»mented  forms, 
we  mUMt  look  fi>r  tljcin  during  the  hUer  ab^^e  of  rigor 


Theory  op  Periodicity,  107 

or  the  earlier  part  of  the  stage  of  pyrexia.  And  so 
with  the  other  stages  of  the  parasite :  each  has  its 
appropriate  relationslup  to  the  fever  cycle.  How  is 
this  simultaneity  in  the  development  of  the  indi- 
viduals constituting  the  swarm  of  parasites  to  be 
accounted  for  ? 

Life-span  of  the  parasite  subject  to  variation. — 
It  has  already  been  hinted  that  the  parasites  do  not 
all  attain  maturity  at  exactly  the  same  moment ;  some 
ripen  and  break  up  a  little  earlier,  some  a  little  later. 
That  the  cycle  for  the  individual  parasite  is  not 
exactly  and  necessarily  one  of  twenty-four  hours,  or 
of  a  multiple  of  twenty -four  hours,  is  also  certain ; 
for  it  is  a  well-ascertained  fact  that  fevers  may 
"anticipate"  or  "postpone" — that  is  to  say,  come  on 
a  little  earlier  or  a  little  latter  in  the  day.  Of  coui'se 
this  means  that  the  parasites  "  anticipate  "or  "  post- 
pone." Why  in  such  cases  should  the  parasites  all 
anticipate  together,  or  all  |>ostfX)ne  together ;  why 
should  they  all  conspire  to  live  either  a  little  shorter, 
or  a  little  longer ;  why  should  the  swarm  keep  to- 
gether, as  it  were?  And,  if  the  duration  of  the  life 
of  the  individual  parasite  be  thus  subject  to  a  certain 
degree  of  variation,  why  should  not  some  of  them 
mature  a  little  earlier  and  others  a  little  later ;  and 
so  gradually,  in  the  course  of  a  few  days,  some  of 
the  different  individuals  constituting  the  swarm  come 
to  be  maturing  at  every  hour  of  the  twenty-four,  and 
thus  every  intermittent  become  a  continued  fever? 
In  the  answer  to  these  questions  seems  to  lie  an 
explanation  of  malarial  periodicity. 

Influence  of  physiological  rhythm  on  inalnricU 
periodicity. — My  belief  is,  that  malarial  periodicity 
does  not  wholly  depend  on  the  more  or  less  definite 
life-span  of  the  parasite,  but  that  it  depends,  in  part, 
on  the  well-known  quotidian  periodicity  in  the  rhythm 
of  the  physiological  pnocesses  of  the  human  l>ody. 

Rhythmical  immunity. — In  all  animals,  including 
man,  there  exists  a  certain  innate  physiological  pro- 
tective influence  qnd  the  malarial  as  well  as  other 
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piira^siteH.     An  legB^rdn  malar la,  in  moat  animals  thia 

pmtective  }>ovver  is  aljsolute — always  sufficicut,  for  no 
vertebrate  animal,  except  man,  so  far  *w  we  know  at 
present*  i^  sul'ject  to  malaria*  But  in  the  cim^^  of  man 
t)»is  immunity  h  not  ijuite  absolate  in  every  indivitlual 
and  at  all  times,  althouglif  as  experience  show^  in 
some  men  it  is  cornpletej  and  in  nianVt  with  time,  an 
increasing  degree  of  protective  powi^'  is  g rati n ally 
aequtrcd.  Thus  in  highly  nmhinous  countries  the 
newcomer's  tirst  attack  of  fever  is  genenilly  of  the 
remitt**nt  or  continued  type ;  that  is  to  ajiy,  the 
It  warm  of  parasite;^  is  able  to  mature  during  a  larger 
part  of  the  twenty -four  hours,  the  pii>tective  power 
being  inopcrativej  or  insufficient,  fiir  a  consid citable 
periofl,  or  for  the  entire  circle  of  the  day.  But  in 
the  progress  of  a  remittent  malarial  fever,  even  wlien 
untreated,  tht?  remissions  teud  to  i>ocome  intermissions  ; 
that  ifl  to  say,  the  space  of  time  during  w^hich  the 
protective  power  of  thi*  \nK\y  is  insutficient  tends  to 
become  contracted,  although  not  altogether  bridged 
over.  As  the  physiological  rhythm  of  the  liody  is 
*liurnal,  the  wpncing  of  the  fever  t^  whicli  tliis  recur- 
ring suscej>tibility  exposes  the  l>ody  is  also  diurmiL 
Should  a  proportion  of  the  parasites,  in  virtue  of  the 
Mirialiility  which,  as  we  have  seen^  they  possess^ 
mature  earlier  or  lat^ir  than  this  period  of  un protec- 
tion, they  are  di^stmyed  by  the  still  present  or  de- 
veloping pi'otective  power,  and  the  fever  does  not 
become  contimierl  Ho  it  comes  about  tlnit  it  is  only 
tlie  progeny  of  those  parasites  arriviog  at  niaturity 
during  the  rhythmically  daily  recurring  insufficiently 
protected  l»eriod  which  survive.  In  this  way  I  seek 
to  explain  the  phenomenon  of  malarial  periodicity, 

jS^Mml^tfu;om  rtcomry. — That  there  is  a  protective 
power  in  the  human  body  against  the  parasite  m 
eert^iin,  otherwise  spontaneous  recovery  from  malarial 
infection  could  not  take  }>]ace.  Buch  sjwtitaneous 
recovery  is  no  unusual  occurrence.  A  patient  is 
attacked  with  typical  malarial  fever.  He  is  admitte^l 
to  a  well-appointed   lii^spiiuL     Farasitea    are    found 
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in  his  blood.  He  is  kept  without  quinine.  For  one 
or  two  periods  the  fever  comes  off  at  the  usual  hour, 
and  the  parasites  go  through  their  typical  course. 
But  one  day  the  parasites  are  seen  to  be  fewer,  and 
the  next  attack  of  fever  is  milder ;  thereafter  fever 
does  not  recur  again,  and  the  parasites  gradually  and 
spontaneously  disappear  from  the  blood. 

The  only  things  that  could  be  credited  with  the 
cure  in  such  a  case  are  the  rest,  tlie  warmth,  the  good 
food,  and  the  other  favourable  hygienic  conditions  of 
hospital  life.  The  tonic  influence  of  these  things 
favours  the  rehabilitation  of  the  self -defending  physip- 
logical  element  of  the  body,  and  raises  its  amount, 
quality  and  duration  to  such  a  standaril  of  sufficiency 
that  it  is  enabled  to  keep  the  multiplication  of  the 
parasite  in  check  during  the  entire  twenty-four 
hours.  This  defensive  element  may  l>e,  in  part  at 
least,  no  other  than  the  phagocyte,  which  we  have 
already  seen  to  be  an  active  agent  in  attacking  and 
destroying  the  spores  on  the  breaking  up  of  the 
mature  parasites. 

It  is  possible,  therefore,  that  the  intermittency 
observed  in  malarial  fevers  in  great  measure  arises 
from  two  causes  :  the  more  or  less  fixed  life-span  of 
the  parasite,  and  the  recurring  diurnal  deficiency 
or  delnlity  of  a  ]»rotective,  pai*asite- destroying 
agency  inherent  in  the  human  body.  It  might  be 
urged  that  though  such  an  explanation  may  be  ap- 
plicable to  quotidian  periodicity,  it  could  not  apply 
to  tertian  or  cjiiartan  periodicity.  This  cannot  be 
admitted.  If  there  be  a  regular  quotidian  occurrence 
of  susceptibility  to  the  malaria  germ,  this  suscepti- 
bility must  be  existent  on  the  second  and  third  day 
as  well  as  on  tlie  first ;  therefore  a  tertian  parasite, 
on  maturing,  will  encounter  it  on  the  second  day,  and 
a  (juartan  on  the  third,  just  as  certainly  as  if  they 
were  daily  maturing  quotidian  parasites. 

Vraciical  hssons  from  the  hi/pofhesis  adixinced. — 
This  hypothesis  may  be  a  wrong  one.  But  although 
it  may  be  wrong,  it  will  not  be  without  its  use  if  it 
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impress  the  importance  of  placing  malarial  patients 
under  tonic  influences  as  an  aid  to  speci6c  treatment ; 
and,  on  the  other  hand,  of  protecting  the  subject  of 
malarial  recurrences  from  debilitating  influences.  For 
just  as  tonic  influences  may  sufiice  to  cure  a  fever, 
80,  in  many  malarials,  depressing  influences — as  a 
wetting,  a  surfeit,  over-fatigue,  anxiety,  grief,  in  fact 
physiological  strain  of  any  description — arc  suflicient 
to  provoke  relapse  of  fevjur  :  presumably  by  debilitat- 
ing or,  for  the  time,  abolishing  the  protecting  physio- 
logical element  which  holds  in  check  the  latent  and 
not  quite  extinct  infection. 


Ill 


CHAPTER    V. 

MALAKIA  :     MALAKIAL   CACHEXIA. 

Defiuilion. — Malarial  cachexia  is  the  tenii  applied 
to  a  group  of  conditions,  more  or  less  chronic,  the  re- 
sult of  an  antecedent  attack  of  severe  malarial  fever, 
or  of  a  succession  of  such  attacks,  or  of  prolonged 
exposure  to  malarial  influences. 

Symploms. — The  leading  symptoms  are  those 
of  a  special  kind  of  antemia,  characterised  objectively 
by  a  peculiar  earthy  sallowness  of  skin,  somewhat 
yellow  sclerotics,  enlargement  of  the  spleen  and — in 
the  early  stages  at  all  events — of  the  liver.  Usually 
the  subject  of  this  cachexia  is  liable  to  frequent 
attacks  of  an  irregular  type  of  fever,  pai-ticularly 
after  exposure  or  fatigue,  or,  in  fact,  after  any  un- 
usual physiological  strain. 

MaUwial  cachexia  without  /ever. — It  should  be 
mentioned,  however,  that  fever  is  not  a  necessary 
antecedent  or  accompaniment  of  malarial  cachexia. 
In  highly  malaiious  countries  it  is  not  unusual  to 
see  typical  examples  of  this  condition  in  which  fever 
had  never  been  a  feature,  or,  at  all  events,  had  been 
of  so  mild  a  character  as  not  to  iiave  seriously  at- 
tract4?d  attention,  or  had  occurred  in  childhood  and 
iK'cn  forg(>tt<*n. 

Eidanjed  ifplom.  In  such  countries  a  large  pro- 
portion of  the  1  copulation  have  enormously  enlarged 
.spleens.  The  traveller  cannot  fail  to  b(;  struck  by 
the  numlKT  uf  prople  he  sees  with  big  bellies  and 
spindle  shanks  ;  by  their  languid  and  depress(Hl  air  ; 
their  sallow,  dry,  rough,  unhealthy-looking  skins.  In 
many  malarial  cachectics  the  skin  pigmentation  is 
remarkably  dark  ;  patches  of  almost  black  pigmenta- 
tion are  also  sometimes  discoverable  on   the  tongue 
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and  jjalate*''^  It  m  »tiid  that  in  some  mteTiseJy  Lujilarial 
places  children  are  aceasionalJy  born  with  enlarged 
spleens,  as  if  tin*  jualnrial  poison  had  a! rend j  afleet«?d 
tiieni  in  utero,  I  cannot  |:>ersOBally  vouch  for  this, 
liut  I  have  often  Been  very  young  children  i^ith 
liellies  enormously  protuheriint  from  distended  spleen* 
Aeoordin^  to  Hchenbe,  De  Freytag  and  Van  der  Ekt 
ub^rved  in  1873  and  1878  in  Atclnn  that  all  the 
children  born  weix*  afrect-enl  at  the  time  of  birth  with 
malarial  cac^hexia,  and  that  most  of  them  died  in  a 
few  nionthn*  Bc^in  and  Kohlstock  found  mnlaria 
parasites  in  the  blood  of  the  four  months'  old  child  of 
a  malarial  mother^  boiTi  some  time  after  the  arrival 
of  the  latt^er  in  a  non-malarial  district.  On  the  other 
handf  Bignami  failed  to  tind  malarial  ^mttuiit^s, 
malarial  pigmentation,  or  other  i^ign  of  paludiBm  in 
the  fetUH  of  a  woman  who  died  of  a  j>erinetous 
malarial  Jittaek.  J5ignarni  tlierefore  holds  that  the 
]>arasite  does  not  pasa  from  the  inaterna!  to  the 
iVytal  eirenlation.  Similar  observations  have  been 
recorded  rt^ently, 

Ddftt/Kd  devflopm^ni.  —  lo  some  inatancea  of 
malarial  cachexia  of  early  development  the  general 
growth  of  the  body  ia  atunted  and  pulierty  retarded, 
t  have  seen  a  malanal  cachectic  who»  although  twenty* 
tive  or  twe'Sity-six  years  of  age,  had  the  stature  antl 
sexual  development  of  a  child  of  eleven  or  twelve* 
Abortion  and  sterility  are  common  e fleets  of  malanal 
eac^hexia,  wliieh,  in  this  and  \i\  other  and  more  dii^ct 
wajs,  becomes  a  potent  agent  in  repressing  popnhition. 

Acquired  ttJeranc*:  of  thr  nHthtrwl  ftxrin,  —  In 
many  of  these  inatanccB,  althouf^h  the  fitate  of 
CJtchexia  bas  attain^^d  an  excef^sive  degree,  ague^  or, 
in  fact,  fever  of  any  kind,  has  never  lxH*n  a  prominent 
symptom.  It  would  seem  that  the  liody  can  become 
accustomed  to  the  fever- producing  toxin  of  tlie 
malarial  pararite,  much  in  the  same  way  that  it 
may  become  accustomed  to  o]>ium   and   many  other 

"  OliHervfiitiou!)   in    liiiHii    It'inl    hi   ^liuw   that   tliix  coiitlitiou. 


Nfmkoses  and  Skin  Affections,         113 

organic  poisons,  both  animal  and  vegetable.  I  have 
watched  for  three  weeks  the  rhythmical  development 
of  a  tertian  parasite  in  a  sailor  who,  although  pre- 
viously the  subject  of  frequent  attacks  of  ague,  was 
quite  free  from  fever  during  the  period  I  had  him 
under  close  observation.  Just  as  in  those  habituated 
to  the  use  of  opium,  a  full  dose  of  the  drug,  which  in 
the  unhabituated  would  produce  profound  or  even 
fatal  narcosis,  acts  merely  as  a  gentle  stimulant ;  so 
in  those  constantly  ex|>osed  to,  and  actually 
infected  with,  malaria  from  infancy  the  poison 
sometimes  fails  to  act  as  a  febrogene.  And,  to 
continue  the  comparison,  just  as  the  habitual  use 
of  opium  produces  a  species  of  chronic  poisoning  or 
cachexia  without  narcosis,  so  the  habitual  presence  of 
the  malaria  toxin  may  produce  its  peculiar  cachexia 
without  giving  rise  to  fever.  As  a  rule,  however, 
particularly  in  the  case  of  Europeans  forced  to  reside 
in  highly  malarious  countries,  attacks  of  fever  are  of 
frequent  occurrence  in  malarial  cachectics. 

Malarial  ne^i roses  and  skin  nffectvms. — Suj)er- 
added  to  the  febrile  attacks,  and  to  the  a.ssociated 
anaemia,  we  may  meet  in  cachectics  with  a  variety 
of  functional  troubles.  One  characteristic  of  most 
of  thef?e  functional  troubles  is  the  periodicity  they 
generally  observe.  Thus  we  may  have  quotidian, 
tertian,  or  (piartan  neuralgias,  gastralgias,  vomiting, 
diarrh(i*a,  headaches,  attacks  of  palpitation,  of  sneezing, 
and  so  forth.  Jiesides  these,  skin  eruptions — such  as 
herpes,  erythema  nodosum,  patches  01*  lichen  planus, 
eczema,  urticaria,  etc. — exhibiting  a  periodic  liability 
to  exacerbations  and  an  amenability  to  quinine,  have 
often  been  noted  in  malarial  conditions. 

Peripheral  neuritis. — I  frequently  see  cases  of 
well-marked  peripheral  neuritis,  especially  in  patients 
from  the  West  Coast  of  Africa,  whose  trouble  has 
been  attributed  to  malaria.  Th(»  degree  of  paresis 
varies  from  total  inability  to  stand  to  weakness 
merely.  Thcire  can  be  no  (piestion  alxmt  the  ante- 
cedent malaria,  but  whether  the  neuritis  be  the  ilireet 
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result  of  ihiH  iiifcctimi  it  is  Imrd  to  say.  Lo8s$  of 
memory,  partiul  or  cotDplete,  appears  to  be  a  commori 
accompaniiueiit  of  thi»  condition. 

Jferpeiic  erttpliofi^  are  very  coBimon  in  umlarial 
attacks.  At'cortlitig  to  Powell,  in  Assam  th^  apffear- 
a  nee  of  a  patch  of  herpes  somewhere  about  the  body 
id  regardetl  as  an  in  fallible  sign  that  tlie  attack  of  fevfT 
is  over  for  the  time  being, 

Mi^morr^mgm.  —  In  high  degrees  of  cachexia 
]»temorrhages  of  various  kinds  are  apt  to  occur ; 
in  such  conditions  epii^taxis,  hzemoptysis,  lucniate- 
menis,  meltena,  i-etinal  hemorrhages,  purpura, 
ocaiaionally  hematuria  or  !ia*nioglobinuria  are  not 
infreqaent.  In  such  pitients  trifiing  operations 
— tooth  extraction,  for  example  — -  may  pitive  a 
dangei^us  matter,  I  have  seen  in  malarial  cached ic« 
hseniorrhagea  from  the  latter  cause  which  were  very 
difficult  to  (Control ;  care  umst  therefore  he  exdn^ia^ 
in  advising  and  in  performing  even  the  slightest  opei-a- 
tions  on  i^atients  of  this  class. 

InieHinal  and  pulmmmt^  o/ftction^.^In  addition 
to  the  troubles  mentioned,  we  find  that  the  subjects 
of  mularial  cachexia  are  apt  to  be  dyspeptic ;  to  suffer 
from  in^gularitiea  in  the  action  of  the  liowels  ;  to 
suffer  from  morning  diarrhcea,  at  first  of  dark  bilious, 
and  later,  perhaps,  of  pale,  copious,  and  frothy  stools. 
They  are  also  very  liable  to  a  low  and  highly  fatal 
form  of  pneumonia. 

Ciic!ie.via  associated  wilk  ^undhnai  and  with 
organic  hsiotu — There  may  lie  said  to  be  two  degrees 
or  kinds  of  malarial  cachexia.  In  one  there  lis  mcrt*ly 
ametnia  w  ith  congestion  of  the  portal  systenj ;  thiM 
may  be  quickly  recoverefi  from  on  the  patient  being 
removes  1  fi'om  endemic  malarial  influences  and  >>ulu 
(ecU?d  lo  specific  and  proper  treatment.  In  tlie  other 
there  is,  in  a*idition  to  antemia,  organic  disea^io  of  the 
abdominal  viscera — of  the  liver,  spleen,  and  kidneys 
—the  outcome  of  long-standing  congestion  of  these 
organs  Tliese  tissu exchanges  not  only  keep  up  the 
ana^miti,  in  spite  of  removal  frooi  malarial  influences, 
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but,  in  the  long  run,  inevitably  progiess  to  a  fatal 
issue. 

Pathology  and  pathological  anatomy. — 

The  j)athology  of  malarial  cachexia  is  virtually,  in 
the  first  instance,  that  of  acute  malarial  disease. 
There  is  blood  destruction  by  the  direct  action  of  the 
malaria  parasite  and  of  its  toxins,  eventuating  in 
oligocythsemia  and  in  the  deposit  of  melanin  and 
altered  haemoglobin  (yellow  pigment)  in  the  tissues ; 
the  activity  of  the  process  leading  to  congestion 
ending  in  organic  changes  in  liver,  spleen,  kidney,  and 
probably  in  the  bone  marrow. 

Splenic  enlargemput. — The  spleen  may  become  so 
enlarged  under  repeated  attacks  of  the  congestion 
attending  a  succession  of  fever  fits,  or  in  consequence 
of  a  less  active  and  perhaps  feverless  haemolysis,  that 
it  may  come  to  weigh  many  pounds,  and  so  to  increase 
in  bulk  as  to  occupy  nearly  the  entire  abdomen.  The 
Ciipsule  of  the  gland,  particularly  on  its  convex  sur- 
face, is  thickened,  and,  perhaps,  the  seat  of  fibrous 
patches,  or  even  of  adhesions  to  neighbouring  organs. 
Many  of  the  trabecula}  forming  the  framework  of  the 
gland  become  greatly  hypertrophied.  On  section,  the 
tissues  of  such  a  spleen  are  found  to  be  moderately 
firm,  and  usually  of  a  reddish  brown  colour  ;  but 
when  death  haj)pens  soon  after  or  during  a  febrile 
attack,  the  section  of  the  gland  shows  a  dark  surface 
from  deposit  of  black  pigment,  the  pulp  at  the  same 
time  being  softened.  Perhaps  from  over-distension 
some  of  the  ve.«-sfds  in  the  interior  of  the  gland  give 
way,  and  tluii  there  is  a  breaking  down  of  the  spleen 
pulp  in  ]>atches,  the  remains  of  splenic  tissue  Heating 
about  in  the  extravasated  blood.  Microscopic  in 
spection  of  these  hypertrophied  spleens,  especially 
during  fever,  shows  the  black  and  ochre  pigments  in 
the  situations  already  indicated. 

Splenic  tumour  in  a  district  is  indicative  of 
ewfemic  vialaria, — There  are  practical  points  in 
connection  with  uialarial  spleen  which  deserve  men- 
tion.    The  relative  absence,  or  pi*evalence,   of  these 
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enlarged  spleens  or  '*  ague  cakes/*  a«  tliey  are  »oma» 
times  called,  in  the  native  popiilatiuii  is  an  excel  J  ©at 
iioiigh  indication  of  the  salubrity  or  the  reverse,  aij 
i*egards  maUiria,  of  any  particular  diitnct  Wherever 
they  are  comnjon  the  district  ia  malarioiis  and  there- 
fore  unhealthy,  perhaps  to  Euix>p€ans  deadly,  ami 
should  l*e  looked  upon  ba  extremely  unfavourable  for 
camping  or  residential  purposes, 

Liabilitf/  to  rupture  of  gpknic  iumaunt. — Another 
practical  point  is  that  these  eniarged  spleens  nv^ 
easily  ruptured  by  a  blow  on  the  belly.  In  hot 
and  malarious  co^ni tries  many  a  ccH:ilte  goi^  aln^ut 
doing  his  work  although  he  has  ^a  spleen  in  hiH 
abdomf^n  nearly  twice  tht^  size  of  his  head,  which 
might  he  easily  ruptured.  This  is  a  fact  to  be  re- 
membered in  ad  m  in  is  ten  ng  even  mi  Id  coiporal  puniiih* 
merit  to  natives  of  mahiriotis  countries.  Europeans 
have  more  than  onfce  been  tried  for  miinalaught^'r 
in  consequence  of  neglecting  it.  Owing  to  this 
liability  to  rupture,  the  s\ibjects  of  splenic  enlarge* 
ment  mu^t  not  be  allowed  to  play  at  violent  gami% 
as  football  or  even  crieket,  or  at  any  game  in  vvhicli 
the  diaeHseil  organ  ih  expowtHl  t*>  a  blow.  Apart  from 
direct  violence,  iin  enlarged  splei?n  inuy  rupture  s])i>n- 
taneously  owing  t^j  iiiudden  accession  in  siace  in  the 
course  of  a  fever  fiL 

Jlipienic  ruptures  are,  of  course,  generally  fatal. 
Ft  sometimejs  happens  that  the  presence  of  adhe- 
sions limits  and  restrains  the  lisemorrhage ;  hx-ahned 
hieniorrhages  of  this  description  may,  in  time,  lead 
to  !3plenic  abscess* 

Hepatic  enlargtvtmiL—lAke  the  spleen,  the  liver 
in  malarial  cac heebies  becomes  enlarged  during  ac- 
cessions of  fever*  Under  the  ijifluenceof  a  succession 
of  acute  attacks,  hejiatic  congeation  n*ay  gradually 
jicqiiire  a  more  or  less  permanent  character.  After 
death  from  such  fevers  the  caji^ule  of  the  liver  ik 
found  to  he  tense ;  on  section,  the  highly  vascular 
tissue  of  the  organ  is  seen  to  be  reddish  brown  or 
almost  black,  according  to  the  degree  aud   kind   of 
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pigmentation.  If  this  stage  of  congestion  be  long 
maintained,  it  tends  to  bring  about  vaiious  kinds  and 
degrees  of  chronic  hepatitis  with  hypertrophy  of  the 
intralobular  connective  tissue,  and  in  time  leads  to 
hypertrophic,  or  to  different  forms  of  atrophic,  cirrhosis. 
Thus  irremediable  organic  disease  of  the  liver,  portal 
obstruction,  and  ascites  may  ensue. 

Siderosis. — It  is  in  livers  of  this  description  that 
a  form  of  what  is  called  siderosis  is  produced — a  con- 
dition resulting  from  chemical  changes  undergone  by 
the  yellow  pigment  with  which  the  various  cells  of  the 
organ  are  charged.  It  has  already  been  stated  that, 
when  first  deposited,  this  pigment  gives  no  ferrous 
reaction  with  ammonium  sulphide,  or  with  the  double 
cyanide  of  iron  and  jK)tassium ;  and  that,  as  the  deposit 
becomes  older,  chemical  changes  ensue,  resulting 
in  the  elaboration  of  a  form  of  iron  which  will  then 
yield  the  characteristic  black  colour  with  the  former, 
and  blue  colour  with  the  latter,  reagent.  Treated 
with  ammonium  sulphide,  sections  of  liver,  and  also 
of  spleen,  kidney,  and  other  ochre-pigment-charged 
tissues  from  chronic  malarials,  may  turn  almost  black 
to  the  naked  eye,  or,  at  all  events,  exhibit  abundance 
of  blackened  pigment  on  being  placed  under  the 
microscope.  In  such  sections  it  Ls  seen  that  the 
ochre  pigment  is  no  longer  in  minute  grains,  as  when 
tirst  deposited,  but  in  blocks  and  globules  as  large  as,  or 
even  larger  than,  blood  corpuscles.  This  pigment  is, 
of  course,  something  quite  apart  from  the  parasite- 
derived  melanin  deposited  in  the  same  organs. 

Practical  considerations. — Certain  clinical  facts 
about  malarial  hepatic  congestion  and  malarial  hepa- 
titis are  of  imjxjrtance.  (1)  Such  conditions  do  not 
tend  to  terminate  in  suppuration ;  (2)  they  are  almost 
invariably  associated  witli  splenic  enlargement.  These 
are  important  facts  to  recollect  when  it  becomes  a 
question  of  the  diagnosis  of  malarial  hepatitis  from 
abscess  of  the  liver.  Another  impoi-tant  fact  to  re- 
m3mber  is  that  recent  malarial  enlargement  of  the 
liver  is  usually  curable,  depending  as  a  rule  on  simple 
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congestion ;  whei^eas  old^Btaiidiug  malarial  hepatic 
enlargement  is  usually  incurable^  depending,  a$  it 
u»uaUj  does,  on  hypertrophy  of  the  connective  tifisue 
and  a  cirrhotic  condition  of  the  organ. 

Malavui  a  Cdum  o/iiephritw. — Changes  aimilar  to 
those  found  in  the  liver  in  the  course  of,  and  in 
consequence  of,  malarial  disease  occur  in  the  kidney  ; 
in  time  they  result  in  confirmed  Bright^a  disease. 
Hence,  prol>al>ly,  the  fi'equeney  of  Bright's  disease 
in  some  liighly  malarious  climates.  In  the  UritUh 
(juimm  Medical  Annual^  Dr,  Daniels  mentions  tliat 
in  92ti  pmt-nmrUm  examinations  in  the  hospital  at 
Georgetown,  Demeraiu,  a  highly  malarial  district,  he 
found  evidence  of  disease  of  the  kidneys  in  no  fewer 
than  22B. 

Cardiac  degener&iion.^ — As  a  consequence  of  de- 
fective nutrition  from  prolonged  anmmia  and  reeiir- 
ring  f#ver,  tlie  muscular  tissae  of  the  heart  of  chuonic 
malaiials  may  degenerate,  the  vejitricles  dilate,  and, 
in  time,  the  lower  extremities  become  a?dematoua 

Oiker  s^.qudie.^DymnieviQ  conditionSj  forms  of 
diarrhcea,  low  forms  of  pnoumonm  readily  set  up  by 
chill  and  prone  to  terminate  in  abscess  of  the  lung 
or  to  become  associated  with  empyema,  extensive 
aloughing  phagedieua^  and  other  forms  of  gangrene 
such  as  noma,  or  perniciouB  fever,  may  supervene  at 
any  time  and  rapidly  caiTy  ot!*  the  suiyeet  of  advanc<\d 
malarial  cachexia. 

It  is  probable  that  splenic  leukiemia  is  in  some 
inataitces  a  i^mote  affect  of  malaria. 

Tubercular  and  syphilitic  disease  not  unfrequently 
concur  with  malaria  ;  in  fact^  the  latter  may  power- 
fully preiUspose  to  local  manifestation 8  of  either  of 
the  two  former,  and  rice  Vfirsd,  a  complication  i\A 
to  wliich  the  practitioner  must  be  on  his  guard. 
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CHAPTER    VI. 

MALARIA   :       .ETIOLOGY. 
CIRCUMSTANCES     FAVOURING     INFECTION. 

In  considering  the  wiioloiy  of  malaria  two  things 
must  be  carefully  distinguished  :  (1)  the  circumstances 
leading  to  the  invasion  of  the  human  body  by  the 
malaria  parasite ;  (2)  the  circumstances  determining 
the  clinical  manifestation  of  such  invasion.  In 
the  mosquito-malaria  theory,  now  thoroughly  estab- 
lished, we  have  the  key  to  the  first  of  thes&  What- 
ever favours  the  presence  and  increase  of  the  malaria- 
bearing  species  of  mosquito  tends  to  the  increase  of 
malaria,  and  trice  versd ;  whatever  favours  the  access 
of  these  particular  insects,  and  the  parasites  which 
have  passed  into  them,  to  the  human  body  favours 
the  acquisition  of  malaria. 

It  must  not  be  forgotten  that  the  malaria  parasite, 
after  giving  rise  to  fever  within  a  few  days  of  its 
original  invasion  of  the  human  body,  tends  to  pass 
into  a  latent  condition  from  which  it  wakes  up  into 
clinical  activity  again  only  after  longer  or  shorter 
intervals ;  further,  that  in  rare  instances  the  clinical 
eWdence  of  a  successful  malarial  invasion  may  be  de- 
layed for  months  or,  perhaps,  for  years.  Consequently, 
the  particular  circumstances  in  which  any  given  mal- 
arial attack  declares  itself  are  not  necessarily  those 
which  led  to  the  acquisition  of  the  infection  originally. 
Therefore,  in  regard  to  the  aetiology  of  malaria,  fevers 
of  first  invasion  have  a  significance  very  different 
from  that  pertaining  to  relapses  or  recurrences. 

Geographical  range. — The  geographical  range  of 
malaria  is  very  great ;  it  extends  in  the  Northern 
hemisphere  from  the  Arctic  Circle  to  the  Ekjuator,  and 
in  the  Southern  probably  as  widely.  Malaria  is  not 
uniformly  distributed  throughout  this  vast  area.     It 
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occurs  in  limited  endemic  foci  which  tend,  speaking 
generally,  to  be  more  numeix)us  and  larger  as  the 
Equator  is  approached. 

I?ijliu*fice  of  latitiule  and  season, — In  colder  lati- 
tudes the  association  of  malaria  with  swamps  is  marked ; 
in  warmer  latitudes  this  association  is  much  less  ex- 
clusive and  apparent.  In  colder  latitudes  the  ty\ye 
of  disease  is  milder ;  in  warmer  latitudes  it  is  apt 
to  be  more  severe.  In  certain  warm  countries, 
as  the  Argentine  and  many  of  the  islands  of 
the  South  Pacific,  malaria  is  entirely  absent,  or 
mild  and  rare.  In  colder  latitudes  it  is  active  only 
during  the  summer  or  earl}'  autumn  ;  in  warmer 
latitudes  it  is  perennial,  certain  seasons — usually, 
though  not  invariably,  the  warmer — being  the  more 
malarial. 

Influence  of  local  conditions. — The  strip  of  flat, 
waterlogged  country  lying  along  the  foot  of  mountain 
ranges,  the  deltas  of  large  rivers,  the  pool -dotted  beds 
of  dried-up  streams,  areas  of  country  which  have 
fallen  out  of  cultivation,  recently  deforested  lands,  are, 
in  many  instances,  notoriously  malarial.  Well-drained 
uplands  and  carefully  cultivated  districts,  as  a  rule, 
are  healthy.  There  are  instances,  nevertheless,  of 
elevated,  arid,  and  sandy  plains  which  are  intensely 
malarial.  Towns  are  much  less  malarial  than  villages 
or  the  open  country. 

Ship  malaria. — Although  several  instances  are 
on  record  of  outbreaks  of  what  wjis  reputed  to  be 
malaria  on  shipboard  on  the  open  sea,  many  epidemi- 
ologists refuse  to  accept  the  diagnosis  as  to  the  nature 
of  these  outbreaks,  and  maintain  that  malaria  is  never 
contracted  away  from  the  land.  Mosquitoes  haunt 
ships  for  some  time  after  the  latter  leave  port.  If 
they  are  infc»cted  with  the  malaria  parasite  when 
they  lirst  enter  the  ship,  or  if  they  ingest  the  parasite 
after  coming  on  board,  they  may  very  well  communi- 
cate malaria. 

Endemic  and  epidemic  fliictuations. — From  time 
to   time   malaria    extends  beyond   its   endemic   foci, 
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spreading  in  epidemic  form  over  large  tracts  of  what 
is  usually  healthy  country.  There  are  a  few  well- 
authenticated  instances  of  countries  (Mauritius,  R^ 
union)  which,  although  previously  exempt,  subse- 
quently became  endemically  malarial ;  and  there  are 
many  instances  of  countries  previously  malarial  which 
afterwards,  especially  under  the  influence  of  cultiva- 
tion and  drainage,  became  salubrious. 

These  circumstances  evidently  have  reference  to 
the  distribution  of  species  of  malarial  mosquitoea 
Mosquitoes,  like  other  insects,  occasionally,  under 
specially  favourable  conditions,  increase  enormously 
in  numbers  and  spread  out  in  every  direction.  New 
species,  which  may  belong  to  the  malaria-bearing 
kinds,  may  be  introduced  into  j>Iaces  where  they 
formerly  did  not  exist,  just  as  Culex  Ja'iyans  has 
been  introduced  into  Austi*alia.  I  believe  a  mosquito 
capable  of  subserving  the  malaria  parasite  was  intro- 
duced in  this  way  in  the  early  'sixties  into  Mauritius, 
an  island  whose  fauna  and  flora  had  been  hitherto 
very  peculiar  and  special.  In  this  way,  we  can 
conceive,  arose  the  great  epidemic  of  malaria  in  that 
island  and  its  present  endemic  insalubrity.  A  similar 
misfortune  may  very  well  happen  to  the  South  Pacific 
islands  in  the  near  future. 

The  exemption  of  certain  islands  from  malaria, 
even  though  in  the  midst  of  an  archipelago  of 
malaria-haunted  islands,  Ls  a  very  remarkable  circum- 
stance. Barbados  is  an  instance  in  point.  Low  has 
confirmed  the  popular  belief  that  malaria  is  unknown 
there  as  an  indigenous  disease,  and  points  to  the 
absence  of  anopheles  mosquitoes  as  the  explanation. 
But  how  explain  the  absence  of  anopheles,  seeing  that 
culex  abounds  and  all  the  conditions  favouring 
moscpiito  life  are  present  ?  Still  more  remarkable 
are  those  villages  and  districts  in  India,  as  pointed 
out  by  Christophers  and  Stephens,  and  similar  districts 
in  Italy,  as  pointed  out  by  Celli,  in  which  anopheles 
abound  and  yet  there  is  no  malaria.  The  disappear- 
ance of  malaria  from  Britain  is  another  remarkable, 
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fever  curve  is  lilgUest  before  the  setting  in  of  the 
ruins.  In  fiome  places,  partieuUrl^  in  tbo.^e  that  are 
low-lyiug,  flat,  and  swampy,  f overs  of  first  invasion 
disappear  ill  moat  entirely  when  the  country  be<x>nie^ 
HfMxIecL  This  appari-nt  want  of  a  univrTsal  and 
definite  relationship  of  fever  curve  t'O  ruinfaJl  indli* 
ejites  that  the  oontlitions  determining  the  prevalence 
of  malaria  are  highly  complex,  and  that  titey  are  not 
by  any  means  merely  a  tnuttci'  of  heat,  nioisturw,  and 
vegetation,  In  some  places  much  min  will  scour  out 
the  mosquito  [kkjIs  ;  in  other  place**  it  will  juwt  till 
them.  The  k<^y  to  the  explanation  of  the  vaiying 
relation  of  malaria  to  tuinfatl  Is  to  be  fotuid  in  the 
influence  of  the  latter  on  the  local  moaijiiito  pools. 

fnfin^'nt.r  of  unmh  and  fttmo»pheric  diffu^iou.-^lt 
ha^  been  said  that  tfie  wind  can  carry  the  malaria  gerra 
great  distance45i  roll  it  along  the  ground  like  thistle- 
down,  and  even  force  it  tottseend  high  niountAins.  It 
is  very  douhtfid,  however,  if  the  malaiial  raos*jUito 
can  be  transported,  in  this  way,  very  far  from  it» 
native  i>ooL  The  mosquito  does  not  tiscend  more 
than  a  few  feet  from  the  ground,  and  in  high  winds, 
or  even  in  draughts  of  air,  s^ich  as  that  fmm  a 
punkah,  iminediately  seeks  shelter.  It  is  oei  tain  that 
Home  thousand  or  fifteen  hundred  yards  of  water 
between  a  ship  and  a  malarious  coast  suJfice  to 
secure  immunity  to  the  crew.  The  circumatancea 
of  the  notorious  Walcheren  exi>edition  prove  this,  A 
similar  distance  on  land  from  a  malaria  source  is 
probably  ajiproximately  as  effective.  The  ditfu>5ion 
of  malaria  by  winds  is  jTrohably  extremely  restricted!. 
(uHide  a  city  may  be  quite  healthy,  whilst  outride  the 
walls  the  country  may  be  pestilential  One  village  may 
be  sickly,  whilst  a  neighbouring  village  may  be  healthy. 
Surely,  if  winds  transport  the  malarial  germ  for  any 
distance  from  its  source,  there  w^ould  not  be  so  great 
a  difference  in  the  relative  salubrity  of  urban  and 
suburban  localities,  nor  of  neighbouring  houses  and 
villages*  Neither  does  the  malaria  germ  ascend 
to   any   great   height   above    the    ground.       Acting 
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oil  the  empirical  observation  of  this  fact,  the 
peasants  in  many  unhealthy  spots  in  Italy  and 
Greece  secure  a  remarkable  degree  of  immunity 
by  passing  the  night,  during  the  fever  season,  on 
platforms  raised  on  poles  a  few  yards  above  the 
ground.  It  seems  safe,  therefore,  to  conclude  that 
the  horizontal  and  vertical  diffusion  of  the  malaria 
germ — that  is  to  say,  of  the  mosquito — are  very 
restricted. 

Influence  of  trees,  houses,  and  lodging. — The  inter- 
vention of  a  belt  of  trees  between  a  malarial  swamp 
and  a  village  is  said  to  protect  from  malaria  the 
houses  on  the  leeward  side  of  the  trees.  The  trees 
may  filter  out  the  mosquitoes  by  affording  them  pro- 
tection from  winds.  Open  windows  and  dooi's,  by 
giving  ready  access  to  mosquitoes,  are  sources  of 
danger  in  malarial  countries ;  for  this  and  similar 
reasons  sleeping  on  the  ground,  on  the  ground  floor,  or 
unprotected  by  a  mosquito  curtain,  is  dangerous. 

Time  of  day  in  relation  to  infection. — Evidently 
in  conformity  with  the  liabits  of  the  mosquito,  the 
time  just  before  sunrise  and  just  after  sunset,  and  the 
night,  have  the  re|)utation  of  being  the  most  dan- 
gerous as  rt^gards  liability  to  contract  the  infection. 
Although  mosquitoes  are  most  active  during  twilight 
and  night,  they  bite  readily  enough  during  the  daytime 
in  shady  and  windless  places,  as  in  thick  jungle  or  in 
a  dark  room.  A  very  few  species  are  diurnal  in 
habit. 

Disturhavce  of  the  soil. — It  has  often  been  observed 
that  in  n)alarious  countries,  so  long  as  the  soil  remains 
undisturbed,  agues  and  the  severer  forms  of  fever 
are  con)paratively  rare  ;  but  so  soon  as  building,  road- 
making,  and  other  operations  implying  soil  disturb- 
ance conmience,  then  severe  malarial  fevers  appear. 
After  a  time,  and  when  these  opemtions  in  the 
progress  of  events  have  concluded,  and  the  broken 
surface  of  the  soil  has,  so  to  speak,  skinned  over 
again,  tlie  j)lace  l)ecomes  once  more  comparatively 
healthy.     The  medical  history  of  Hong  Kong  may 
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bo  citmi  in  illustration  of  thb  fact.  At  the  com- 
meiuiement  of  the  occitp&tion  of  this  island  by  the 
Uritkh,  for  a  short  tim@  it  waii  healthy  enough. 
Then  J  on  ita  cession  boing  cooipleted,  and  when 
harrackt^  and  houseft  were  betng  built  and  ixmds  hud 
out,  it  became  e3cce&**ively  unhealthy^  the  soldiers 
dying  by  the  hnntlred  of  jN^rnicious  fevers*  In  timr 
the  Hickne^a  anri  niortality  gradually  dect^ABed  ;  and 
now,  ^o  fur  as  malaria  18  concerned,  the  eitv  of 
Victoria  is  healthy.  Btit,  even  at  the  present  ilay, 
wherever  in  the  outskirts^  in  the  course  of  the  con- 
tniction  of  houses,  roads,  fort^,  and  Biniilar  works, 
oil  is  turned  up»  fever— uften  of  a  mo^t  |*erniciouH 
type — IB  nearly  sure  to  bi'eak  out  among  those 
engaged  in  the  works*  I  cite  the  ease  of  Hong  Kong  \ 
but  there  are  dozens  of  other  instances  which  might 
W  quoted,  and  which  are  quite  &8  apposite  and 
convincing,  aft  to  th**  danger  of  carelesftly  dbturb- 
ing  the  soil  in  malarious  localities,  parti cukrly 
during  tlie  warm  fw^ason.  Boil  disturbance  usually 
iiLiplies  the  formation  of.  holes.  Holc^  imply  puddIr\H, 
and  pudille.s  imply  mo^quiloBS.  In  the  pre^^ent  Hr*kl*? 
iii  knowlfHlge  this  «eenia  to  be  adtHpiate  explanation 
of  the  recognis*^  dangler  of  earth -cut ting  in  midariouH 
districti. 


OmClTM8TA!*CKH    FAVOVRJKa    THE   CUKlCAL    MANIFK^TA- 
TIOS   OF  MA  LABIAL    INVASJOJT. 

As  a  rule,  a  auccejisful  infection  declares  itself 
within  a  week  or  ten  days.  As  with  ot!»er  in- 
fectionji,  certiiin  indi%uhmls  resist  invaaton  by  the 
nmlaria  parasite  for  a  longer  or  shorter  period*  A 
very  few  appear  to  be  pem^anently  immune.  Every- 
thing tending  to  cause  physiologicid  depression  favours 
susceptibility  and  acut*^  manifestations, 

Injlumice  of  mfit'^oroiot/ical  cotuiifunts  on  relapse, — 
A  malarial  .subject  while  in  the  mild  climate  of 
the  tropics  may  keep  in  fair  health  ;  hut  when,  ns  Is 
»o  often  the  case  with  sailors  and  othei^  returning  to 
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BwziDpe}  he  is  pkttiged  into  the  stormy  winter  of  thf^ 
Noirtll}  Vi  exptisetj  to  cohl^  and  baa  long  wak-hes  and 
fatiguing  work,  very  proiwibly  latent  malaria  will 
|je<!onie  active  anrl  ague  follow.  This  m  a  fOTnmon 
experience  with  iiialaiials  from  the  tropics.  It  iis 
almost  tht^  rule  with  people  coniing  from  the  \^'et*t 
Coast  of  Africa.  Stanley  says  that  «o  long  as  he  and 
Ilia  companions  were  aHcending  the  Congo^  the  wind 
being  with  them  and  thei-efore  not  mueh  felt,  they  thil 
not  have  fever  ;  but  tliat  on  descending  the  Btreain,  a 
iitrong  breeze  blowing  in  their  faces  and  chilling  them^ 
they  constantly  had  attacks*  The  physiological  de- 
pression and  disturl>ancei  caused  by  the  cold  wind 
paralysed  the  sell- protecting  i»ower  of  the  hody^  and 
permitted  the  hitfierto  latent  parasite  to  get  the 
upper  hand.  And  ^o  it  is  found,  in  the  highly 
malarial  dijstricts  of  tropical  Africa^  thrtt  houses 
perched  on  elevated  and  windy  situatioDs  are  not 
BO  healthy  as  those  on  lower  and^  therefore,  less 
exposed  and  more  sheltered  ground.  This  must 
not  he  interpreted  as  showing  that  wind  causea 
iir  carries  malaria.  Tlie  M'iiid  merely  actaS  as  a  cause 
of  physiological  strain,  of  chills ;  it  acts  just  in  the 
same  way  as  fatigue,  Imnger,  a  wetting,  disease,  feai*, 
exoe^tea,  or  depressing  emotions  are  found  to  do, 

5isx,  nt0^  occupation.— ^^x,  per  Sf^  seems  to  have 
no  particular  influence  as  reg*irdM  liability  to^  or 
severity  of,  nialarial  att-acks.  Neither  has  occupa- 
tion  -f  although,  of  course,  those  engaged  in  tilling 
and  w^orking  the  soil  are  more  exposed  to  mtmqnito 
bite,  and  therefore  more  subject  to  nialaria,  than 
the  townsman  or  the  sailor.  Malarial  attacks  are 
iDore  ncveiie,  more  common,  and  much  more  dangerous 
in  young  children  than  in  a^hilbi. 

Mttiaria  a  cQimmirtie^hU  t/^Ven*^.  ^Malaria  is 
rerlainly  not  directly  comuiunicable,  in  the  same  way 
that  such  diseases  as  small- f>ox  or  measles  are.  It 
uan  be  communicated  directly  only  by  injection  of 
malarial  blomL  But  there  can  now  no  longer  l>e 
any  doubt  that  a  malarial   patient  introduced  into  a 
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com IH unity,  jiruvided  suitable.  mosiiuiUR'S  am  pi'@Hcnt, 
is  ft  fioiirce  of  danger.  If  mosquitoes  of  the  proper 
spcNites  bite  such  a  patient — »ay  in  the  warcls  of  a 
hospitali  in  a  jail,  a  house,  or  a  camp — and  a  week 
later  bite  sotiieone  fslae,  that  second  iridividiml  may 
Itecome  infected,  and  ten  days  later  may  be  seufied 
with  malarial  fever 

Study  of  fhr  ¥tiOsqiiito  indi^pettsahfe. — Whether 
it  \m  that  under  certain  conditions  mahiria  may  be 
aetjuired  by  the  inhahition  or  imbibifcioii  of  the 
spoiies  of  the  parasite— as  a  few  Btill  maintain- 
or whether  it  lie  that  it  can  only  be  acquii^ 
thrutigh  tlie  l>ite  of  the  mosipito,  certain  it 
18  that  this  insect  is  a  principal  and  indis^ienHable 
agent  in  diffusing  the  germ.  FuH  knowledge,  therefore, 
of  all  that  concerns  the  jetiology  of  the  disease  will 
only  l>e  attained  when  we  have  full  know|ed]^e  of 
the  various  species  of  niosrjuito  c/ipahle  of  suli- 
serviug  the  germ,  of  certain  vertebrates  which  may  Ym 
capable  of  taking  the  jdace  of  man  in  the  malarial 
cycle,  of  their  geographical  distribution,  of  their 
habite,  and  of  their  eueuiies.  As  yet  this  know  lei  lg(» 
is  but  beginning.  When  we  have  t^iid  tliat  the 
ntalaria  parasite'  is  subserved  by  several  species  of 
A  nophd^s^  and  that  these  species  are  raainly  of  noc- 
turnal habit,  we  have  enumemted  the  principal  items 
of  existing  knowledge  on  the  subject.  Whether 
certain  specie^i  of  Cftfej\  Sf**fjf*mffUf  and  othtu-  CuHeuhf* 
may  liot  l>e  ctKcient  liost^  for  the  p.ara«itej  as 
Boine  of  them  certainly  ar**  for  Prateamonm  and 
FilftTitt  iwcittruft^  can  as  yet  neither  be  affirmed  nor- 
deuied.  Htudies  in  this  field  are  being  actively  cjirried 
ou,  so  that  in  a  very  few^  years  important  additions 
ti»  our  kriowletlge  of  great  practical  value  may  be 
confidently  looked  for. 


ACCLIMATISATION     AND     IMMUNITy* 

Permnai  aecUmatmUion.—ln  theiT'  nueh  a  tbini; 
aa  acclimatisation  n^  regards  nialni  lu  1  The  answ^iT 
to     this     is,     **  yps     and     No."       A«    regard h     the 
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European,  it  would  seem  that  those  who  have  re- 
sided many  years  in  a  malarious  district  are  hjss  liable 
than  recent  arrivals  to  severe  remittents,  hut  more 
liable  to  mild  agues.  As  already  mentioned,  the  first 
attack  of  malarial  fever  is  generally  remittent  and 
severe  in  character  ;  subsequent  attacks  are  generally 
frankly  intermittent.  Old  febricitants  are  more  liable 
to  pernicious  attacks  of  an  adynamic  typo  than  the 
recently  infected  :  notably  to  haemoglobin  uric  fever. 
Trifling  causes,  such  as  do  not  provoke  fever  in  the 
fresh  arrival,  are  often  sufficient  to  bring  on  an  ague 
fit  in  the  old  resident.  The  new  arrival  in  the  tropics 
does  not  think  much  of  exposing  himself  to  the  sun, 
the  rain,  and  the  wind ;  but  the  old  resident  is  very 
chary  about  going  out  without  his  sun-hat  and  white 
umbrella.  The  latter  wears  flannel,  and  changes  his 
clothes  after  exercise  ;  he  is  careful  not  to  cool  oflf 
too  rapidly  Vjy  sitting  in  a  draught ;  he  will  not  sit 
down  in  wet  clothes.  Tlie  newcomer  may  look  on 
tliese  precautions  against  chill  as  signs  of  effeminacy. 
They  are  not  so,  however ;  experience  has  tiiught  the 
old  resident  that  neglect  of  them  means  an  attack  of 
fever  and  a  week  off  work.  The  newcomer  takes  a 
cold  bath  ;  the  old  resident  takes  a  warm  one.  The 
newcomer  sits  up  late,  eats  and  drinks  and  smokes 
as  in  Europe  ;  the  old  resident  goes  to  bed  betimes, 
and  eats  and  drinks  and  smokes  in  moderation.  By- 
and-by,  sharp  lessons  teach  the  newcomer  to  respect 
the  sun  an<l  the  niin  and  the  wind,  to  ch>tho  with  a 
vi(»w  to  avoiding  chill,  and  to  live  temjK»rately.  This 
is  an  education  all  pass  through  in  malarial  countries. 
Arvlimatisiition,  to  a  gn»at  extent,  though  not  entirely, 
means  experience,  e<lucation  ;  not  simply  an  uncon 
scions  adaptation  of  the  physiology  of  tlie  individual, 
but  an  int^dligent  adaptation  of  his  habits. 

Racial  and  indivUlual  differences  0/  suMcejUihiHty, 
— Nevertheless,  there  can  be  no  doubt  that,  for  some 
occult  reason,  certain  races  and  certain  individuals 
are  less  susceptible  to  malarial  influences  than  others, 
A  very  few  individuals  an*  al>si>]utely  immune  and 
J 
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can  live  in  intensely  malarial  places  with  iui|iunity. 

It  is  lb  well't'-itftUliiihed  iajcl  that  t\w  \w%i\i  in  Africa, 
a  J  though  he  does  get  fever,  doesi  not  get  it  mi 
frequently  nor  so  severely  as  the  Europeaii ;  t*veri 
although  the  latter,  from  his  hygienic  ways  of  living, 
\H  of  tlie  two  much  the  \eim  exposed  tu  infection* 
The  Chinese,  the  Malays,  and  »onie  other  dark* 
skin  tied  races  also  appe>ar  to  enjoy  a  e^jinpanitivn 
imniunity — ^an  inim  unity  considerjibly  lejw  pro 
nuunced,  however,  than  that  enjoy eti  by  the  Afriean 
and  Weal  Indian  negro*  There  is  Honie  evidemK'  to 
filiow  that  even  the  individual  European,  it"  he  sur- 
vive the  proce^Hj  may  after  many  years,  thmngh 
frequent  infection,  attain  iminuinty ;  this,  however, 
does  not  appear  to  he  transniittcii.  Tlie  inhabitants? 
of  the  malarious  distrieta  of  Italy,  Corsica,  (jre*tee, 
Turkey,  and  other  South  European  countries  have 
inherited  no  marked  immunity  from  malaria  in 
virtue  of  the  thouaimtU  of  ye^irs  dnrin*;  which  their 
ancestors  lived  in  malarimis  districts.  But  they  have 
iidierited  experience,  and  many  of  I  hem  know  Ihjw 
t-ri  keep  cle^ir  of  the  infection  tliey  CEimuit  ovcrcouie ; 
this  prolmbly  is^  in  great  me^usure,  tlio  extent  of  I  heir 
juclimatisation  and  ap|^»atent  iiciiuired  iinnuinity- 

We  art^  indebtetl  to  Koelj  for  an  inifKH^tiint  olwcr- 
vation,  with  manifest  practical  iie*tri!j<^%  on  this 
subject;  an  observation  which  throws  light  on  the 
Rppan^nt  immunity  of  negroea,  Melane«iaUF^  ami  other 
dark -skinned  race^  living  in  Inghly  malarious  coun- 
tries. He  has  show-n,  and  his  statements  have  been 
abundantly  cunlirmed,  that  the  natives  of  (*uch 
d is t nets  acquire  their  immunity  from  ivjamted  and 
jjcrsi stent  infection  in  ehildhocKh  In  such  places  the 
bhxMl  of  practically  every  chihl  up  to  thrive  or  four 
yeai^  of  age  contains  malar  in  parasites.  The  propor^ 
tion  of  infected  children  gradually  Ix^ comes  smaller 
with  each  additional  year,  until  adolesce  nee  is 
apprnached,  when  the  bloiKl  hewimrs  practically 
parasite-free,  and  immunity  is  establishefl,  Daniels 
had  already  shown,  by  a  comparative  study  of  the 
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prevalence  of  malarial  pigmeatation  in  the  cadavei*s 
of  natives  of  British  Guiana,  that  such  was  probably 
the  case ;  Koch's  more  direct  observations  on  the 
parasite  in  Melanesia,  con6rmed  as  they  have  been  by 
English  observers  in  India  and  Africa,  have  definitely 
settled  the  matter.  The  mortality  in  native  children 
from  malaria  is  veiy  great;  but  it  would  appear  that  a 
relative  tolerance  is  soon  acquired,  for  although  the 
negro  child  may  have  a  rich  infection  of  parasites  in 
its  blood,  |K)8sibly  in  consequence  |)artly  of  increasing 
immunity,  partly  of  some  racial  and  inherited  quality, 
it  may  exliibit  a  remarkable  tolerance  of  the  malaria 
toxines.  It  has  often  be^n  remarked  that  these  dark- 
skinned  children,  with  enormous  spleens  and  a  rich 
stock  of  malaria  parasites  in  the  bloo<l,  run  about 
fever-free,  and  apparently  in  rude  health.  It  would 
seem  that  certain  racos  of  man  react  to  the  malaria 
jKirasite  much  in  the  same  way  as  the  Texan  cattle 
react  to  Pirojffasnta  bijeminum,  or  as  the  large  game 
animals  of  Africa  rejvct  to  TryjHinoHjiiui  Unicei  ; 
re|)eated  infection  in  early  youth,  if  it  does  not 
quickly  prove  fatal,  creates  immunity.  Race  may 
have  something  to  do  with  the  tolerance  of  the 
infection,  but  it  is  not  everything,  for  the  negro  from 
a  non-malarial  country  on  becoming  infected  in  a 
malarial  country  suffers  almost  as  severely  as  the 
European. 
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CHAPTER    VII, 

MALARIA  :    TUK    MOSQUITO. 


Thk  part  played  by  the  female  mosquito,  or  gnat,  in  the 
life-history  of  the  germ  of  malarid,  as  well  as  in  that 
of  yellow  fever,  filariasis,  and,  most  probably,  of 
other  diseases  of  warm  climates,  renders  some 
knowledge  of  the  natural  history  of  this  insect  a 
necessity  for  the  tropical  pathologist.  Although  the 
CulicicUe  or  mosquitoes  had  received,  now  and 
again,  some  attention  from  naturalists  ever  since  the 
time  of  Linnaeus,  it  is  but  recently  that  the  extent, 
complexity,  and  importance  of  this  group  of  insects 
have  been  appi*ehended.  Considerations  of  s|»ace 
preclude  me  from  giving  more  than  the  merest  outline 
of  the  subject ;  those  who  desire  to  follow  it  up 
would  do  well  to  provide  themselves  with  one,  or 
both,  of  t>vo  recent  works — namely,  Theobald's 
Monograph  of  th^i  Culicidce,  and  Giles's  Handbook 
of  the  (rnalft  or  Mosquitoen^  in  either  of  which  will 
he  found  details  of  all  that  was  known  about  the^e 
insects  up  to  the  date  of  publication — 1902. 

Tiie  Culicifi(t',  of  which  there  are  at  least  300 
known  and,  probably,  over  200  additional  and  as  yet 
undescribed  species,  belong  to  the  order  of  Dijdera^ 
or  two  wingtxi  insects,  in  which  the  ix)sterior  of  the 
two  pairs  of  wings  of  the  typical  insect  are  rudimen- 
tary, being  represented  by  the  haUrre^  or  balanciMs 
(Fig.  31).  Like  the  other  membei-s  of  the  order, 
they  lay  ef/fjt*^  from  which  is  hatched  a  worm-like  larra^ 
Which,  after  growth  and  several  changes  of  skin, 
ceases  to  eat,  and  l>econies  converted  into  a  nymph 
or  pupa^  from  which,  by  a  rupture  of  the  {)upa-case, 
the  adult  insect  or  iniayo  emerges. 

The  geographical  range  of  the  mosquito  extends 
from  the  frigid  zones  to  the  equator.     Given  stagnant 
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tir  slow  fit  I  will  J5'  wfiUir  »iuJ  a  siunimer  temj.it*raUH^, 
tbere  the  i^eims  will  Ix*  ivpre^'iiteJ  by  une  or  ujau^* 
species.  The  di^^tributiori  of  particulitr  apeciea  and 
tho  ahundiince  of  mosquitoes  in  tiny  given  plat*  are 
det  Bin  Lined  I  in  addition  to  temperature  and  hydraiilic 
eondition.%  by  cornplit-at^'d  ri  renins  tan  ees  nrit  yrl 
wholly   understoiwl. 

Th(*  julult   in*40ct  foi*ds  mi   vo^iH^ibb'  jiiici*H,    tin* 


Fig.  92,— Va,rtoi||  fwrnm  of  |iiit«qiilUi  f^^^     {Vt'^m  flife»'»  **  titrntM 
Of  Mnkt/mitfytrnT') 

males,  with  few  exceptions,  eKclualvely  so ;  in 
addition  to    a   vegetable  diet,    the   females    of    nK»at 

species*  when  o|n>orUinity  offci-s*  suck  the  h!oo<l  of 
mammals,  biitls,  occasionally  of  fishes,  reptiles,  ftnd 
even  thiit  of  other  insects  and  their  tarvie.  The  mnlc 
mosquitOi  not  l>eing  a  bhitwl  sucker,  takes  no  part  in 
the  dilTuaion  of  difiefu»e  ;  it  in  the  female  only  that  is 
A  gertn  carrier,  Hoon  aft-er  impi*C!gnation  the  female 
lays  her  e^js  (Fig.  32)  from  time  to  time— singly  or  in 
groups,  or  In  boat  ahu^ied  inasHefl,  acooitling  to  species 
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— on  the  surface  of  still  water,  on  which  they  float. 
The  process  of  hatching  out  depends  in  great  measure, 


Fij^.  33,— Anopheles  nin('ulii»cniuK,  Molfi 
larva.  Khowiii;;  broathiuK  iXMition  at 
surface (»f  water.  {AJt^fr  lloufiil,  llnil. 
I'uitrfi  St*(UK  iKpt.  A(ii\) 


as  indeed  do  all  the  developmental  processes  con- 
nected with  the  mosquito,  on  temperature,  being 
retarded  or  even  suspended  by  cold  and  accelerated 
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Fi^.  3l.-Cul»'X  |iuii^i>MK  laiviiiii 
ltreatliin>;  johitioa  at  Ktirfare 
of  writer.  i  After  llnuraul, 
Hull.  Virifetl  SUiU.-,  hrpt. 
Ai,r.) 


by  warmth.  At  ordinary  summer  temj>erature  the 
hirvjf  hatch  out  in  from  two  to  three  days,  and  at 
once    proc(»ed  to    feed    voraciously   on    tlie  organic 
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uiaterittlis  sui^jjeridcHl  in  the  water.  Being  air- 
breathefB,  a  great  part  of  their  cLuit^  is  piissecl  at  the 
surface  of  the  water,  where  they  He  ia  such  a  position 
— whic'li  vanes  M'ith  epecies — that  the  reftpimtory 
ojHBniiig  plact^d  near  the  t*u]  can  function  r^-adily 
( Figs,  33,  ;H )  *  A  fie  r  th  e  se  v  e  ml  mon  1 1 1  ngn  the  la  r  va, 
now  very  nuich  increa^ieci  in  size,  passes  to  tlie  nvtnph 
or  piipapha^e  (Fig,  35)^  during  whieh  the  little  uniinal 
cfviaeA  to  f^ed,  and  for  the  mijst  paii  Himia  jimt  awn^h 
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at  tf  IP  su  ifaee  of  the  water*    In  from  one  to  two  days  the 

pnpa-fMjie  buratn  and  the  insect,  euit^rgiug,  Htandsnn  f  he 
t'nifftv  ctwjr^  till  its  wings  havi^  (Inetl^  w  hen  it  ilies  away. 
From  fu'Ht  lit  lant,  from  egg  to  imago,  Hm  piiici^ss  of 
(It'Velojijiienl  takes  aljowt  a  irjonth  in  tin-  frnnwrfituif^ 
of  the  I  Utl  i a  1 )  B u  n i r ne r.  A s  eat- 1 1  fe 1 1 1 al i •  im  mt  | u  i to  n j ay 
liiy  ejig^  many  timen  in  a  Hea^ton,  atid  matiy  hunUivdH  of 
egg**  each  time,  and  i%H  the  yonng  feinale  can  produce 
eggH  within  a  week  or  ten  days  fixnn  hirth,  it  follows 
tliat  one  pair  of  insects  can  givtf  rim?  to  several 
itiillionH  of  tlieir  kind  in  tlie  con  me  of  asttmmer. 

During  L-old  weather  the  development  of  the  lari  a 
h  t^miporarily  MUH^iended^  and  the  surviving  adults*  at 
all  events  the  feiualen,  hylK^rnat'e  in  dark  and  sheltered 
nonkftj  to  liecome  active  again  on  tlie  return  of  warm 
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weather.  In  this  way  and  as  larva*  the  8i>ecie8  is  carried 
over  the  cold  weather  of  winter.  The  duiution  of  the 
life  of  the  adult  insect  has  not  l>ecn  definitely 
ascertained)  but  some  species,  if  supplied  with  water 
and  suitable  food,  can  live  for  several  months. 

It  is  suggesUid  that  the  mosquito  tends  to  return  to 
the  particular  (>ool  in  which  she  herself  was  hatched 
out  to  deposit  her  own  eggs,  and  that  she  rarely 
strays  from  the  vicinity  more  than  a  few  yards, 
<|uite  exceptionally  l>eyond  half  a  mile  Occa- 
sionally she  may  be  blown  for  some  distance  by 
gentle  winds  ;  and  it  is  believed  that  under  certain 
circumstances,  probably  connected  with  food-supply 
and  over-stocking,  she  will  travel  singly  or  in  vast 
swarms  for  long  distances.  Such  migrations, 
however,  are  quite  unusual.  Of  course,  mosquitoes 
may  be,  and  often  are,  transported  great  distances 
in  ships,  railway  carnages,  and  similar  vehicles,  and 
so  man  aids  in  their  diffusion  ;  but  for  the  most  part 
the  mosquito  is  a  feeble  and  timid  flier,  disliking  to 
leave  her  accustomed  haunt,  and  seldom  rising  high 
above  the  ground.  So  soon  as  even  a  moderate 
breeze  springs  up  she  seeks  shelter  in  bush,  or  house, 
or  cranny.  Some  s|)ecies  are  domestic ;  others  live 
exclusively  in  jungle  or  forest ;  some  after  pas.sing 
the  day  in  the  open  visit  human  habitations,  or  the 
haunts  of  birds  and  beasts,  during  the  night.  The 
great  majority  of  species  are  nocturnal  in  habit, 
although  many  of  these  can  be  coaxed  into  activity 
by  the  repnxluction  of  night-like  conditions  of  shade 
and  atmospheric  stillness. 

When  the  female  mosquito  proce<»ds  to  feed  on  an 
animal,  she  raises  her  hind  legs  and  [)resses  the  tip 
of  her  proboscis  against  the  skin.  This  causes  the 
labella  ( Fig.  30)  to  splay  out.  Between  the  labella, 
whicli  thus  serve  as  a  support  and  guide,  she  now 
forces  tlu*  piercing  elements — namely,  the  labrum, 
hypopharynx,  mandibles,  and  maxilla?  ( Fig.  30) — into 
the  skin.  The  labium,  l)eing  only  a  sheath,  do<»s  not 
penetrate,     but,     as    the    stabbing    elemental  of    the 
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prolwscis  sink  into  tlie  alcm,  trends  backwania  alioiit 
its  nuiJdli*,  the  laWlla  fitill  pressiiifj  ugainst  the  ^kin 
and  clasping  tlit^  Btilt^ttes,  It  is  Jieiieveti  tbat  the 
secretion  of  the  veneno-SMUvary  E;lttiub  (Figa*  11,  14) 
is  now  emitted,  jmssing  along  the  delicate  salivary 
iluct  and  thence  down  a  ndntite  eanal  whkh 
tnu^ersej*  the  hypopharynx  to  its  tip,  and  so  into  the 
subcutaneous  tissues  of  the  bitteti  anirnaL  It  im 
supposed  that  the  fnnetion  of  thp  salivary  secretion  t?, 


Kig«  art.  -FemAle  infiti<qfiilri.    (Atlai^ted  from  TiTutUl^) 


by  irritating^  to  determine  a  flow  of  blootl  to  tlie  part 
bitteti,  Hnd  also  to  prevent  coagulation  of  tlie  bhiofl. 
To  many  jieople  this  secretion  ik  a  powerful  ij  ritarvt, 
nl though  repeated  inoeulatiou  tends  to  pT-inluee  tolt-r- 
tuxca^  n^  iu  the  caH©  of  other  organic  [misonti. 

A  buccal  tul>e  ta  formed  by  tbc  afuwisition  of  ibe 
upper  surface  of  the  hypopbarynx  to  the  under 
surface  of  the  labruni  (Fig*  37).  Alo%'  the  tube 
so  formed  the  blood  is  aspimted  by  tiie  expansion  i*f 
Uio  gizmrd-like  organ  (Fig-  1 1 »  ^),  and  then  driven  by 
the  contraction  of  the  name  into  the  stoniacli 
(Fig.  11),  or  middle  intefetine^  as  it  is  called.  A  mos- 
qtsito  witl  till  herself  in  a  minute  or  thereabouts.    She 
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then  withdraws  her  proboscis  and  flies  heavily  away 
to  some  sheltered  spot  to  digest  the  meal.  Apparently 
the  first  step  in  digestion  is  the  concentration  of  the 
blood  she  has  imbibed ;  this  is  ert'ected  by  excretion 
of  the  watery  portion  of  the  liquor  sanguinis.  Often 
while  this  process  of  dehydration  is  proceeding,  even 
while  she  is  sucking,  droplets  of  cle&r  fluid  may  be 
seen  ejected  at  her  anus.  The  concentrated  bloo<l 
l)ecome8  in  this  way  a  viscid  tarry  mass,  which  is 
gradually,  in  the  course  of  three  or  four  days, 
partly  absorbed 
and  partly 
voided  as  gam- 
boge -  coloured 
faeces.  The 
mosquito  is 
now  ready  for 
iinother     meal. 

The  rich 
pabulum  sup- 
plied by  blood 
seems  to  favour 
ovulation. 

The  accom- 
imnyingfigures 
give  a  good  idea 
of  the  leading  features  of  the  anatomy  of  the  mosquito 
and  of  the  names  applied  to  the  various  parts  and 
organs,  and  will  help  the  student  to  understand 
descriptions  of  genera  and  species. 

The  antenna*  of  the  male  insect  are  adorned 
with  a  profusion  of  long  silky  hairs,  in  marked 
contrast  to  the  scanty  down-like  and  short  hairs 
on  tlie  antenna?  of  the  female  ;  this  is  an  easily 
recognised  indication  of  sex. 

Then*  are  many  kinds  of  insects  which  possess 
blood -suck  in«^  propensities.  As  a  rule  there  is  little 
ditticulty  in  distinguishing  most  of  these  from  the 
mosquito.  There  are  certain  Diptera,  however,  which 
closely  resemble  the  latter  in  appearance  as  well  as 


Fig.  a?.— Sectif>n  (»f  iiirtsquito.  (Ailapted  from 
NiitUll.l 
c.  Labruro  epiph&rynx :  d.  mandibles :  e.  hypopharynz  : 
/.  maxillae  :  (/.  labium  ;  /.  salivary  duct :  j.  muMilM  : 
k.  tracheie. 
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ill  habit.  These  the  student  should  learn  to  distin- 
guish. The  principal  of  the  mosquito- like  blood- 
suckers are  the  Midges  (Cheironom'uUv)  and  the 
8and-flies  (SimiUidfe).  Readily  recognised  diagnostic 
points  are  the  following  : — 

Moftquitoe^  have  a  long  suctorial  proboscis,  and  the 
veins  of  their  wings  are  fringed  with  scales. 

Mid(/e8  are  very  slender  and  minute,  have  a  short 
suctorial  apparatus,  and  narrow  wings. 

Smulflies  are  small,  obese,  and  hump-backed,  have 


FiK  31».  — Wing  of  Cnlex  concolor  (iiiak*),  to  illustrate  toniiiiiolojjy. 

c  MtA  :  n.  auxiliary  \e\n  :  7  -n,  flrHt  to  sixth  lonffitudinal  veins  and  brancheH: 
7.  »uvt>nth  or  faltse  >uni»caled'-  longitudinal  vein  ;  IV.  unsealed  vein  between 
fifth  and  Hixth  longitudinal  velnH :  h.  humeral  tranttvcrHe  vein;  k.  super- 
nuinorary  transverse  vein  :  111.  middle  tranverso  vein  :  «■,  posterior  transveme 
vein:  .1.  coHtal  cellM;  ff.  subcostal  cells :  C.  marginal  cell;  It,  anterior  fork 
rrll  or  first  submtrginal  cell ;  /;.  second  submarginal  cell ;  F.  flrst  posterior 
cell :  '/.hinder  fork  or  Kccond  posterior  cell :  //,  third  posterior  cell;  /.  flrst 
bisal  cell;  J.  second  basal  cell;  A*,  an^tlcell:  A/,  axillary  cell ;  Jf,  spurious  cell 

short  suctorial  apparatus,  comparatively  stout  legs, 
broad  wings,  and  short,  straight,  hairless  antenna*. 

Theobald  divides  the  family  of  CuUciihv  into  five 
sui>-families,  named  and  characterised  as  follows  : — 

1.  Mf'f/(ir/iintnn  :  brilliantly  coloured  insects,  with 
palpi  ai)0ut  as  long  as  the  very  long  curved  proboscis, 

'2.  Anoph-'linff :  palpi  about  as  long  as  the 
straight  proboscis  in  both  sexes,  those  of  the  male 
being  clubbed  at  the  distal  end,  those  of  the  female 
})ejng  linear. 

3.  Culicina:  palpi  about  the  length  of  the  straight 
proboscis  in  the  male,  much  shorter  in  the  female. 

1.   .f'Jfhmiwi  :  palpi  very   shc>rt  in  l)Oth  sexes. 
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ij*  Ciyrtikrhm :  i»oat}i  parts  not  formed  for 
piercing*  there  being  no  true  |»robo,stiis     P^^lpi  sviiiftlL 

The  €la8Hification  of  gi^nera  and  sjw-cies  is  basoil 
in  grt^i  nies^isurc^  on  riie  ^1iap<  and  Hti'an^enient  of 
sen  ten  (Fig.  38)  anil  on  the  veins  ^nd  cells  of  the 
wing  (Fig:  3i)). 

So  far  only  the  Anoph^lina  nnd  the  C  it  lie  inn 
have  an  interest  for  the  pathologist.  Of  the 
Anopftrlmn^  certain  specie«  of  tlie  genus  Anttphffm 
act  as  carriorK  of  the  mahiria  pn  rani  tea  and  of  at 
least  two  species  of  fihiria — f\  noehtnm  and 
/t  itnmiitJt. 

Of  tht'  »ul>-fHmi)y  of  Cuiiciiui  two  genera 
lia^c  a  pathological  intere*»tj  namely,  Sie^omtftfj^  one 
S|^ecie4t  of  which^  Sfefftttuffia  ftsf^ufn—i^  the  trnns- 
niitter  of  the  germ  of  yellow  fever^  and  Citfi^j\  of 
which  ceitAinly  one  spi*cie^,  Cw/^.r  jaiitjartu^  in  one 
of  the  in  termed  lary  hosts  of   FHariti  tiocttirtm. 

The  charactei-H  of  thesse  thi^ee  genera  art*  a8 
follows ; — 

Jtmphrfes {F\g.  4 1 ).  Hf^iwi  wilJi  Ixjth  fliit  an*!  narrow  curvud  j 
*taik'^,  but  tniiiii] y  eovtred  with  liirgt-  ii[jripht  forfccd  swales;  puli^ii  j 
long-  ill  btJtli  texts,  usually  aTkiuI  the  Ifngth  of  tho  prtitK-scin^  ' 
(uur-joiiited  in  the  9^  three*! oniied  i'*  the  6,  hnl  con*liicti<m* 
lit   the  biiBO  nppart'ody    tnAke  thu   9  fiv«'  or  six -jointed  and 
the    i    four-    Of   five- join  led  :  in    the    6  thn    last  two    joints 
iiro  thick,  short,  and  often  oUvt- shaped,     At)t<ivn>e  fonrtwn- 
|nintod  filiform,  pilose  in  the  f,  ptuniose  in  the  i  ntnl  lifteea- 
jointed.     Thorix  ^ometiiuc*  nude  on  Ihc  dor-suni,  u^utiUy  with 
nJUTOw,  linir-hkf,  or  small  fli.»mdlt'Bhft|Kjd  flitt  mhIosi.   Ahdonti  n 
gitnijindly  pilose,  biiL  tometinios  nith  a  few  acule^  and  tntvly 
Willi  miiny.  Win|U|ti  covprtd  with  flmall  sfal^^s  of  lanceulMte  form 
oriartnti/dt  with  Iht*  first  su b-nmrgitiid  ct  11  longur  and  rKirrowur 
tlmii  the  Sfcood  poalcrior  cell :  hoLh  th**  sooond  and  tliird  long^ 
vi'infi  run  pjist  the  crosa-veinB  ijito  the  hiiisal  c*?lls. 

Of  I  lie  fifty  or  more  descnl>p<i  Hpecie**of  Ano|>hple^, 
the  following  have  Ijeen  shown  with  niort*  or  ha^ 
pieciwion  to  be  efficient  hosts  of  the  malaria 
parasites  i — 

A.  mMniU  I 

A.  Jttnti^im  (Fig,  40)    .  Africa. 

A.  ftfihidig  f 
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A,  bi/ttrciUns  } 

A.  superpictns  V  Europe. 

.1.  maculijyeunis  (claviyer)  (Fi^.  -H)  ) 

A.  argi/rotarsiis  {(dbiptm).      America. 

A,  sinensis {pseudopictus)  ^ 

A.  RoshU 

A.  fuJ.lginntuH 

A,  Ctilici/aci^ 

A .  fiuvuitilis  \  India. 

A,  St4iphenHii  (James.) 

A,  Theobitldi 

A,  harbirostrxi< 

A,  Txirkhudi 


Fi^.  40.— Aiioi»hcl»;>  fun»'stiis  (fruiuli). 


Ki^'.  -11.— Aiiopliflfh  iiiacu1iiM*iiiii.<i  (rniiak). 


Wliether  others  of  the   *;eiius  ai-e  efiicieiit  liosts 
of  the  mahiria  parasites  hjw  not  l)een  <let<»rmine(l. 

SUgomyni   (Fii^.    42).— According  to  (iiles,  tho  inemWrs 
of    Ihia    genus    of    nios(iuito    i)n-8(nt    "an    appearance    that 
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MQt'o  «t7«n  JH  tit/ally  rc'tHigiiifksl,  owittg  tto  iliu  pfedotninAoee 
of  nsguliftity-iirriiiigtid,  tl&t,  iinUritiitcd  sciiIm  c^ii  ih^slr 
coutume.  Tbt-y  Uhtc  h  Bmooth,  &atin-Ukr  a|i|H.'nrHtiCu  which  in 
iiuiat  t'hunicteri^tk'i  and  evi-n  the  wing^*  lm\'t  a  bnirntthur  jind 
tuoT^  vthoty  look  than  the  tnro  Vttiicrn,  With  hjirsUy  nn 
ii.\ce|)lioii|  they  |jrt»!>cnt  no  other  i'oior>itioti  thtin  |ftty*bhiclct 
i-ODtrastfKl  with  the   purest  whit4?}  thi^  Inltor  being  di«|*o««d  in 


KiV  12.— ftlegutofto  lAt^ciiiU  frirtimli"} 


Rk  4X  -(*iiI*'S  |Jliilf h*  (ttiuftir). 


lj.'indw  jin^l  sIHjjl'S  on  the  \*%n  imd  in  ;idornm«nle*  of  Ihfr  thuriu, 
which  Mm  often  njtjst  ehihurii-te.  lliu  bliitk,  hiiwevi-i%  ji^Tt'atly 
|^jr<?i>ond'H"jiti^ii,  aixd  *m^  or  twa  are^  aliniiat  ciitirfdy  Vtl^ck,  They 
Mtx!  c»Mfjentiiil1y  tropjcril  sind  uuh  tropical  insetti,  jiDd  arc  bi^rdiy 
foMiid  north  of  40*'  Ijititndt^"  Hieobftld  dtfijtes  the  j^t^tms  hjs 
followi :— *' Ptilfii  short  in  the  ?,  long  b  tho  ^,  loiir-jointed 
in  9,  and  five-join  led  in  ^.  Hf«d  clothed  compl<>tely  with  an 
armour  of  broad  ihit  E.i>alfS ;  mi^aothorftx  covered  with  ejtliei- 
narrow  cunxnl  or  tpindht-(*hiiped  s*  ale*;  scntpUum  ahrafft  with 
brood  flfit  *crtk?  to  tho  tniddlo  lobe,  and  iiBually  with  th^tii 
preient  on  thti  Litem!  h>brft :  ttlMJomcn  compHely  tovcrcvi  mith 
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flat  scales,  banded  or  unbanded,  but  always  with  white  lateral 
spots.  The  9  palpi  are  small,  never  more  than  one-third  of  the 
length  of  the  pioboscis ;  those  of  the  ^  are  as  longaf,  or  longer 
than,  the  proboscis.  Wings  with  similar  vontion  to  that  of 
typical  Culex^  but  the  fork-colls  short." 

Ste^omyia  fasciata  is  the  most  widely  distributed  mosquito 
known,  being  found  all  round  the  tropical  world.  The  reason 
for  this,  according  to  Giles,  is  the  fact  that  S./a*ciata  is  a  good 
Siiilor — Jin  unpleasant  circumstance  in  view  of  the  roie  of  this 
insect  in  the  spread  of  yellow  fever.  Its  specific  characters  aro 
proboscis  unbanded;  last  hind  tarsal  joints  all  white,  with  some 
of  the  other  tarsal  joints  basally  light  banded ;  thorax  dark, 
with  prominent  white,  lyre-shaped  adornment.  This  species 
can  always  be  recogniwjd  by  the  i>eculiar  lyre-shaped  adorn- 
ment, drawn  in  thicker  lines  than  in  any  similarly-decorated 
mobquito,  and  by  the  broad  banding  of  the  hind  feet. 

Theobald  and  Giles  describe  twenty-throe  species  of 
,'St0f/omt/ia. 

Ctikx  (Fig.  43).—  Palpi  of  the  9  short, three-  or  four-jointed ; 
of  the  S  long,  three-jointed  ;  constrictions  at  the  bases  may  give 
the  9  a  four-  or  five-jointed  and  the  <J  a  five-jointed  appearance ; 
the  last  joint  in  the  9  is  usually  large ;  the  6  may  have  the 
last  two  joints  swollen,  much  as  in  Anopheles^  or  they  may  be 
narrower  and  the  last  pointed.  The  antenna>  are  pilose  in  the 
9,  plumose  in  the  6,  and  are  composed  of  fourteen  joints,  the 
last  two  in  the  <J  being  long  and  thin.  Head  ornamented 
with  naiTow  curved  stales  over  the  occiput,  and  upright 
forked  scales,  especially  thick  on  the  back  of  the  head,  flat 
scales  on  the  sides ;  thorax  with  narrow  curved  hair-like  or 
spindle-shaix'd  scales:  scutellum  with  narrow  curved  or 
spindle-shaped  scales  only ;  abdomen  with  flat  scales  ;  wings 
with  small  median  scales  to  the  veins  and  more  or  loss  thin 
linear  lateral  ones  to  some  or  all  of  the  veins.  In  the  wings, 
the  first  sub-marginal  cell  is  longer  and  n;irrower  than  the 
second  posterior  cell,  and  the  posterior  cross-vein  is  always 
nearer  the  ba-e  of  the  wing  than  the  mid  cross-vein.  The 
scales  may  collect  in  certain  Jireas  and  form  spots,  or  may 
be  ornamented  with  spots  of  different  colour.  The  ungues 
of  the  9  are  equal,  simple  or  uniseiTated ;  of  the  <J,  imequal 
on  the  fore-  and  mid -legs,  the  large  unisemited  or  biserrated, 
the  smaller  uniserrated  or  simple. 

Theobald  includes  some  130  species  in  tbe  genus 

Culex.     Although  there  can  be  no   (juestion  of  the 

efficiency  of  at  least  one  species  as  an  intermediary  in 

filariasis,  so  far  no  nJt'x  has  l)een  shown  to  subserve 
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any  of  tlie  malaria  parasites  of  man,  although  ono 
is  an  t'ffifient  host  for  froUtonouin  of  binls. 

There  are  certain  features,  not  alluded  to  in  the 
foregoing  descriptions,  but  which  are  of  pmctical  use 
in  enabling  the  observer  to  discriminate  rapidly 
between  Anoph^^s  on  the  one  hand  and  Culejc  and 
Stegomyia  on  the  other.  In  Ajiopheles  the  axes  of  the 
proboscis,  head,  thorax,  and  abdomen  are  in  a  line 
with  each  other  (Fig.  44)  ;  whereas  in  CtUex  and 
Stegomyia  the  head  and  proboscis  lie  more  or  less  at 
obtuse  angles  to  the  thorax,  and  the  exti*emity  of  the 
abdomen  is,  if  anything,  somewhat  lower  than  its 
thoracic  attachment  (Fig.  45).  Consequently,  in 
Anopheles  this  arrangement  suggests  a  bradawl,  in 
Cuiex  and  Stegomyia  a  hunchback. 

Partly  as  a  result  of  this  dis{)osition,  most  species 
of  A  nophel^  carry  the  head  very  much  lower  than  the 


Fl>j.  44.— Cliftractoni»tic  |x»!*ition 
of  many  ftpoi-ifH  of  Aim>|>1u'Ioh. 
(ffow.) 


FJK.  4').— Characteristic  ixwition 
of   inanv    s|»«'cirK    i»f    CuU-x. 

{1(0*9.) 


thorax,  and  the  thorax  lower  than  the  abdomen,  the 
general  appearance  suggesting  that  the  insects  are 
standing,  or  trying  to  stand,  on  their  heads  (Fig.  44)  ; 
they  are  thus  disposed  at  an  angle  to  the  surface 
they  are  standing  on.  Culex  and  Stegomyia^  on  the 
other  hand,  stand  almost  parallel  to  the  plane  they 
are  resting  on  (Fig.  45). 

The  genera  differ  in  a  very  marked  way  as  regards 
the    position  of   their  larvce   at   the   sui'iface   of  the 
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water.  The  larvae  of  Culex  and  Stegomyia,  being 
provided  witli  a  long  respiratory  tube,  hang,  as  it 
were,  by  this  almost  at  a  right  angle  to  the  surface  ; 
whereas  AnophehSy  having  no  respiratory  tube,  is 
obliged  to  lie  flat  on  the  surface  (Figs.  33,  34). 

These  distinctions  are  not  applicable  to  all  species, 
but  only  as  a  general  rule. 


)4S 


CHAPTER    VIII. 


M  A  L  A  K  [  A  ;      D  I  A  ri  K  O  a  I  S» 

Thure  b  a  marked  tetideney  to  regard  and  diagnosul 
all  fevers  cxjcurring  in  tropicnl  countries,  or  in  indi- 
vid ubIs  who  have  returned  from  tropical  countries, 
a»  malarial  Such  slovenlineM  in  diajy^of^i^  must  lie 
strenuously  avoided  by  the  tropical  practitioner*  It 
is  apt  to  lieeome  a  habit  which,  sooner  or  later,  in 
bound  Ui  h»ve  disastrous  consequences. 

Till*  thrri'  |intli€»Ka0Hiirale  slffits  ol 
■■iiiii«riH»— The  diiigiio.siH  of  malarial  disease^  if  all 
the  ineniLs  at  our  clinposal  be  employed^  is  usually  not  a 
diffieult  matt-er.  Formerly,  periodicity  and  the  efFt^ct 
of  quinine  were  the  tests  princijially  I'elied  on*  In 
certain  circumntances  they  are  fallible*  Nowadays, 
in  all  doubtful  and  serious  cases,  it  behoves  the 
practitioner  to  have  recourse  to  the  least  fallible 
test  —  tbe  nuci-oscopic  examination  of  the  blood. 
When  such  an  examination  yields  a  positive 
result,  when  the  parftajt^  in  any  of  ita  foriiis^ 
or  its  product  —  malarial  melaain  —  either  free  J 
in  the  liquor  sanguinis  or  enclosed  in  leucocytes*' 
is  found  J  the  diagnosis  of  malaria  ia  securely 
established.  Negative  results  from  a  8ingle  micro- 
scopical examination  are  not  so  trustworthy  as 
positive  ;  but  if  the  practitioner  has  exjjerience,  and 
if  he  has  the  opportunity  to  make  his  examinations  at 
suitable  times  and  in  a  case  utt treated  by  quinine^ 
they,  too,  are  conclusire,  more  esi>ecially  if  supple- 
mented by  a  count  of  the  lar^re  mononuclear 
leucocytes, 

The  quinine  test  is  generally  conclusive  in 
intermittents  and  in  the  various  larval  forms  of 
malaria,  but  the  more  severe  types  of  remittents  are 
often  singularly  resistant  to  the  drug.  Moreover,  time 
may  uot  he  available  in  which  to  test  such  eases  with 
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quinine.  They  may  be  cases  of  a  threatening  nature 
in  which  a  speedy  diagnosis  is  of  the  first  importance. 
In  such  cases  the  microscope  is  the  only  available 
trustworthy  diagnostic  agent. 

Periodicity  in  diae^nosis.  —  Periodicity  at 
times  is  a  trustwortliy  enough  clinical  test  for 
malarial  disease.  Tertian  and  quartan  periodicUy 
occur  only  in  malarial  disease;  when  either  is 
thoroughly  established,  its  presence  is  almost 
conclusive  as  to  the  case  being  malarial.  It  is 
otherwise  as  regards  the  significance  of  quotidian 
periodicity.  Quotidian  periodicity  we  find  in  greater 
or  less  degree  in  nearly  all  fevers,  particularly  in 
fevers  associated  with  suppuration.  In  hectic  con- 
ditions quite  unconnected  with  malaria  one  often 
sees  a  quotidian  afternoon  rigor,  followed  by  hot, 
dry  skin,  and  a  temperature  rising  even  to  IDS'*  or 
104^  Fahr.,  the  febrile  movement  concluding  with 
a  profuse  diaphoresis  and  complete  morning  apyrexia. 

Periodicity  of  fever  in  liver  abscess;  diagnosis 
from  malaria. — Paiticularly  is  this  the  case  in 
suppuration  connected  with  the  liver — a  condition 
peculiarly  liable  to  occur  and  to  cause  confusion  in 
tropical  practice.  Simulation  of  malarial  fever  by 
hepatic  abscess  is  very  common ;  it  is  a  pitfall  into 
which  the  inexperienced  tropical  practitioner  often 
tumbles.  In  consequence,  we  find  that,  at  one  time 
or  another,  most  liver  abscess  cases  are  drenched 
with  quinine,  on  the  supposition  that  the  associated 
fever  is  malarial.  There  are  several  points,  even 
apart  from  an  examination  of  the  blood,  which,  if 
duly  considered,  will  avert  this  bluilder. 

In  hepatic  abscess,  although  the  liver  is  enlarged , 
the  spleen  is  not  necessarily  so  ;  splenic  enlargement, 
though  an  occasional,  is  not  a  usual  feature  in  liver 
abscess.  In  malarial  fever,  if  the  liver  be  enlarged 
the  spleen  is  still  more  so,  and  can  usually  \\e  felt 
extending  well  l)eyond  the  costal  margin.  In  hepatic 
abscess  the  fever  occurs  generally,  though  not  invari- 
ably, in  the  late  afternoon  or  evening;  the  patient 
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iitay  perspire  profusely,  indepetidetitly  of  fever  lysis, 
at  any  time  of  the  day  or  night — very  g<eJieraIly 
whenever  he  ehances  to  fall  asleep*  In  miilaria] 
fever  tlie  paroxysni  may,  and  generally  does,  (xvur 
earlier  in  the  dayj  there  is  no  tnarkt^  ti^ndency  to 
sweating  unless  at  the  defervescence  of  tlie  feverj 
In  hepatic  abscess  a  btstory  of  dysentery  la  nearly 
a] ways  obtainable  if  carefully  inquired  for.  If  fever 
be  distinctly  tertian  or  quartnn  in  type  it  is  not 
hepatic.  In  all  doubtful  cases  the  blood  muHt  bi« 
examined  once  or  oftcner,  the  Hgor  stage  or  early 
hot  stage  l>eing  selected  for  the  exaniination,  and  the 
examination  bein^  made  Wfore  admhiistration  of 
quinine.  Apail  from  the  pivsence  or  absence  of  the 
parasite  or  of  pigmented  leucocytes,  marked  increase 
of  polymorphonuclear  leucocytes  would  be  in  favoui 
of  he|>atic  abscess,  a  relative  excess  of  mononuclear 
leucocytes  in  favour,  though  not  conclusive,  of 
malaria.  Occasionully  cases  are  met  with  in  which  ' 
there  is  a  history  of  malarial  infection  and,  in 
addition  to  this,  a  hisk>ry  of  dysentery,  and  the 
liver  and  spleen  ure  both  enlargetl.  In  such  c^iai 
diagnosis  may  be  impossible  without  the  microscope  ' 
and  the  aspirator. 

Ulaifiiasis  of  Iticiiioiiclabmiirir  iVotii  f^U 
leur  fever. — The  diagnosis  of  hicmoglobinuric  from 
yellow  fever  sometimes  coroes  up  as  a  practicail  point. 
Apart  from  a  blood  examination,  the  following  con- 
siderations 1^-1 11  aid  t-o  a  correct  conclusion. 

From  the  outset  hsemoglobinuric  fever  is  a^ithenia 
in  type ;  yellow  fever,  on  the  contrary,  has  sthenic 
featui-ea  to  commence  with — violent  headacbe,  <H)fi- 
gested  coiviimctiva,  flushed  face,  etc.  In  haHnoglobin- 
uric  fever  the  liver  and  spleen  are  enlarged,  often 
painful  ;  the  vomiting  is  biliotis,  rarely  bloody  ,  the 
yellowness  of  the  skin  coucufh  in  point  of  time  with 
the  hiemogiobinuna,  and  is  an  initial  symptom.  In 
yellow  fever  there  is  early  and  hicrertfeing  albuminuria, 
sometimes  heemattiria;  there  is  no  true  hBemoglobin- 
uria,   no  eulargement   and   tenderness   of   the   Uver 
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and  spleen  of  a  marked  character  ;  there  is  epigastric 
tenderness  and  burning ;  often  vomiting  of  clear  acid 
mucus,  but  not  of  large  quantities  of  bile  ;vs  in 
malarial  affections;  black  vomit  and  yellowness  of 
skin  are  late  and  not  necessary  features.  Yellow 
fever  is  endemic  only  in  certain  limited  areas,  tends  to 
occur  as  an  epidemic,  and  attacks  new  comers  much 
more  frequently  than  old  residents.  Hiemoglobinuric 
fever  has  a  more  extensive  distribution,  is  sporadic, 
and  is  more  especially  a  disease  of  older  residents. 

Diairnosis  of  bilious  remittent  from  yel- 
low fever. — In  bilious  remittent  the  icteric  tinting 
of  the  skin  is  an  earlier  feature;  albuminuria  is 
not  89  common  and  generally  not  marked ;  tempera- 
ture is  maintained  high  for  many  days,  not  subsiding 
in  three  or  four  days  as  in  yellow  fever  ;  the  vomiting 
is  profuse  and  bilious;  the  pulse  does  not  l)ecome 
phenomenally  slow  as  in  yellow  fever  ;  in  the  initial 
stage  the  eyes  are  not  congested  and  shining  to  the 
same  degree  ;  and,  of  course,  the  parasite  is  to  be 
found  in  the  blood. 

Cerebro-spinal  menini^itis  may  simulate 
malarial  fever ;  but  the  occurrence  of  rigidity  of  the 
muscles  of  the  neck  should  put  the  physician  on  his 
guard,  and  lead  him  in  such  a  case  to  search  the  blood 
and  inquire  for  other  diagnostic  symptoms,  as,  for 
example,  the  respective  leucocytic  variations  of  the 
two  infections. 

Diai^nosis  from  other  types  of  paroxysmal 
fevers. — Urethral  fever  is  often  mistaken  for  ague  ; 
so  is  the  fever  attending  the  passage  of  gall-stones ; 
so  is  the  fever  associated  with  pyelitis  and  surgical 
kidney  ;  so  is  lymphangitis,  particularly  that  form  of 
lymphangitis  associated  with  elephantiasis  and  other 
filarial  diseases ;  so  is  Mediterranean  fever ;  so  is 
that  form  of  chronic  quotidian  fever  (usually  i*e- 
garded  as  post-malarial  and  called  in  Assam 
Kala-azar)  which  is  attended  with  enlarged  liver 
and  spleen  and  with  anaemia,  but  which  is  not 
associated   with   the    presence    of    parasites   in   the 
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IjIockI^  and  \^  luit  BmenAblp  to  ijuiniue  \  £c>  nrr* 
the  fevej*9  aascx^ati^ti  with  tuWruulous  disease,  with 
ulcerative  endocarditis,  witU  iome  types  of  peniieious 
aniemia^  with  aplenie  leucoeythjemia,  esifiecially  with 
visceral  njphiHss  with  rapidly  growing  sarcoma,  with 
fofTOB  of  hysteria,  and  with  many  obscure  and  iU- 
defined  conditions.  The  use  of  the  microscope  must 
not  be  neglect*»d  in  such  crises  if  there  be  the  slightest 
doubt  as  to  their  exact  nature, 

1>|iliofd  f€*i'i*r. — Without  the  niieroscojK^  it  is 
ftometiineH  iinponsible   Lo  diagnose    ty|*hoid    tyjtesi  ofi 
malarial  fever  from  (genuine  enteric.     In  Inrth  tliere 
Tnay  be  dinnhiea  or  constipation  ;  in  both  there  may 
be  splenic  enlargement  ;  in  botfv  there  may  lie  typhoid 
txtngue,  delirium,    and    the    entire  range   of  typhoid 
symptoms.     As  a  matter  of  fact,  until  recent  yearn  < 
all  ty|»hoid   in   India  wa**  regardetl   and   treated  as  J 
malarial   fever— malarir*!   remittent — and,  doubtlessi] 
riftcn  with  disastrous  results.     In  circumstancea  where 
Widal's  serum   test   ia    avaiUible  it  is  an  invahiabie 
supplement  to  microscopical  examination  of  the  blood. 

Typlia-uiiitiirinI  fever,  -One  important  fiu*t 
in  connection  with  the  drngriosisi  of  typhoid  in  malaria 
must  ever  be  kept  in  mind*  In  individuals  who  have 
previously  been  subjected  t^  makrial  influences  and 
who,  perhapt^j  have  sutfeivd  at  one  time  fi'om  well- 
marked  malarial  fever,  the  oncoming  of  typhoid  is 
often  preceded  l>y  tliree  or  four  paroxysms  exactly 
like  thuse  of  ordinary  «gue  This  may  occur  even 
when  the  jjatient  has  been  for  some  time  in  a  non- 
malarial  country,  os  England.  In  such  irases  quinnie 
is  usually  given  early  in  the  attack  ;  its  failure  to 
elieck  the  disease  should  lead  to  careful  progno^iia 
an d  t h e  a voidan ce  of  too  at  ti  ve  pu rgation.  8 i mi! arl y , 
well- marked  malarial-like  Hnetnations  of  temperature 
and  the  apfiearance  of  tfje  parasites  in  the  bhicxl 
in  the  course  of  a  continued  fever  do  not  exclude 
tyj'hotd,  These  caKea  are  prol^ably  typ  ho -malarial, 
and  have  to  be  ti^eatt^l  as  such — as  typhoid  with  a 
malarial  complication. 


Diagnosis,  153 

!\e€e8i»ity  for  microscopical  examination 
of  blood  in  pernicious  altaci&s. — Without  tlie 
microscope  it  is  sometimes  impossible  to  diagnose,  in 
time  to  direct  treatment,  pernicious  comatose  malarial 
attacks  from  heat-stroke  or,  if  algide  in  character, 
from  ordinary  apoplexy  ;  malarial  dysentery,  which 
must  be  treated  with  quinine,  from  ordinary  dysentery, 
which  must  be  treated  with  i|>ecac.,  or  with  the  sul- 
phates ;  algide  malarial  attacks,  from  cholera  ;  certain 
tyi>es  of  malarial  fever  occurring,  as  it  is  very  apt  to  do, 
in  the  puerperal  state,  from  puerperal  fever  ;  malarial 
pneumonia,  from  croupous  pneumonia ;  malarial  apha- 
sia, from  the  aphasia  of  organic  bi-ain  disease ;  and  so  on. 

It  is  manifest  that  the  revelations  of  the  micro- 
scope have  enhanced  our  powers  of  diagnosis  in 
malarial  affections  enormously,  and,  therefore,  our 
powers  of  treatment.  Every  doubtful  case  must  be 
tested  by  it.  In  many  forms  of  malarial  disease,  if 
life  is  to  be  saved,  action  must  be  prompt,  decisive, 
energetic,  and  based  on  accurate  diagnosis.  The 
diagnosis  of  ordinary  agues  may  be  j)ostponed  for  a 
day  or  two  without  much  danger,  and  be  made 
correctly  enough  without  the  microscope  ;  but  every 
now  and  again  a  pernicious  attack  is  sprung  upon 
the  practitioner,  the  nature  of  which  he  must  l)e  able 
to  recognise  at  once,  and  recognise  with  con6dence. 
When  the  parasite  is  seen  in  the  blood,  it  is 
surely  known  that  there  is  a  malarial  element  in  the 
case  and  that  quinine  is  indicated.  Confidence  in 
directing  treatment  is  a  great  matter.  It  cannot, 
therefore,  be  too  strongly  urged  on  the  tropical  prac- 
titioner to  avail  himself  of  every  opportunity  to  gain 
experience  in  the  use  of  the  microscope  in  blood 
examinations,  and  to  take  care  to  have  a  suitable 
instrument  in  working  order  and  available  at  a 
moment's  notice.  The  practical  difficulties  in  carry- 
ing out  this  reconmiendation  are  insignificant  in  com- 
parison with  the  importance  of  the  results.  With 
practice,  five  minutes  usually  suffices  to  effect  a 
positive  microscopical  diagnosis  of  malaria. 
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malaria:    treatment, 

<|ii  if  line. -Many  clru^s  have  betsn  eriijilojeU  in 
tfje  tiv^tnient  of  iimlarijil  diseasi^  and  many  drugs 
have  ROine  influence  on  it;  aH  sink  into  in  sign  tticatice 
in  eoinpnmju  with  qui  nine.  Iti  s^riouH  eiise^  Ui  usp 
atiy  dninr  to  the  exehtsjou  of  quinine  is  euljmhle 
trifling.  Thereforej  ^o  suoii  lis  ii  diagnosis  of  nialrtriit 
Juis  in^en  arrivi^d  at,  unless  there  be  some  very  mani- 
fest contFa-iiidifation,  tlie  tii'^t  duty  of  the  praetitiunor 
is.  to  set  about  giving  t quinine,  Then»  are  many  way«^ 
of  exhibiting  the  drug  ;  however  it  is  givcrij  care 
must  be  t^iken  that  it  is  so  atlmitustered  that  there 
ean  be  no  mistake  about  its  being  absorbed.  If  the 
[ifttient  for  any  reason,  sueh  as  inability  to  swallow 
or  j^ersistent  vomiting,  oannot  take  qui  nine  liy  the 
mouth,  and  the  existing  condition  be  grave,  it  may 
be  injected  by  the  rectum  \  but  if  the  circumstanees 
of  the  case  are  sucli  that  a  rapid  action  of  the  drug 
is  imperativei  it  must  i*e  injected  at  once  subeu- 
taneounly,  or  into  a  vein, 

Whfn  and  in  mfmt  dmt  to  give  qnimuf^  in  &r£lijutt\t/ 
cfijfiT*,  —  During  a  parojeysm  of  ortlinary  internutlent 
fever  it  is  better,  befon*  giving  quinine,  U^  wait  until 
the  rigor  and  hot  stages  aj^  over  and  the  patient 
is  beginning  to  perspire*  A  fever  fit,  once  begun, 
cannot  l>e  cut  short  by  qninine,  and  to  give  quinine 
during  tfie  early  stitgt?s  aggravates  thrj  headache  and 
general  distress ;  but  so  i^oon  as  the  skin  is  moist 
and  the  temperature  Ijegins  to  fall,  the  earlier  the 
drug  is  commenced  the  Ijetter.  Ten  grains,  prefer^ 
ably  in  solution,  should  be  adininistere<l  nt  the 
commencement  of  sweating,  and  thei*eafter  five 
grains  every  six  or  eight  hours  for  the  next  week* 
This  is  an  aim  oat  certain  cure.  The  quinine  may 
not  always  prevent  the  next  succeeding  tit,  but  it 
nearly  always  diminisheB  its  severity.     In   99  ca^es 
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out  of   100   the   second   following    attack  does  not 
develop. 

When  giving  quinine  it  is  well  to  administer  an 
aperient  and  to  keep  the  patient  in  bed ;  in  ordinary 
cases  neither  aperient  nor  rest  in  bed  is  absolutely 
necessary.  In  cachectics,  however,  and  in  all  obsti- 
nate cases,  both  are  invaluable  adjuvants.  On  the 
complete  subsidence  of  fever,  iron,  or  iron  and  arsenic, 
should  be  exhibited ;  and,  with  a  view  to  prevent 
relapses,  one  or  two  full  doses  of  quinine — five  to 
fifteen  grains — should  be  taken  at  intervals  of  from 
three  to  seven  days  for  six  weeks  or  longer. 

My  practice  in  the  treatment  of  ordinary 
malarial  fevers  is  to  give  quinine  for  a  week  in  the 
doses  mentioned,  and  then  to  prescribe  arsenic  and 
iron  in  pill  or  solution.  At  the  same  time,  with  a 
view  to  prevent  recurrence  of  fever,  I  direct  the 
patient,  particularly  if  I  have  found  the  crescent 
form  of  the  parasite  in  the  blood — for  such  cases  are 
prone  to  relapse — to  leave  off  the  tonic  one  day  a 
week  (to  give  precision  to  my  directions  I  generally 
mention  Sunday),  and  on  that  day  to  take  a  mild 
saline,  sulphate  of  soda  or  Carlsbad  salts,  in  the 
morning,  and  three  five-grain  doses  of  quinine  during 
the  day.  The  iron  and  arsenic  may  be  taken  for  a 
fortnight,  and,  after  an  interval  of  a  week,  for 
another  fortnight.  The  weekly  aperient  and  three 
doses  of  quinine  had  l^etter  be  kept  up  for  six  weeks 
or  two  months  or  longer. 

Dose  of  quinine :  toxic  effects.  —  There  is  great 
difference  of  opinion  and  piuctice  about  the  dose  of 
quinine.  Some  give  thirty  grains  at  a  dose,  some 
give  three.  The  former,  in  my  opinion,  is  too  large 
a  dose  for  ordinary  cases,  the  latter  too  small.  It 
must  never  be  lost  sight  of  that  occasionally  quinine 
in  large  doses  produces  alarming  effects  ;  not  singing 
of  the  ears  and  visual  disturbances  merely,  but  actual 
deafness  and  even  amblyopia,  both  of  which  may 
prove  very  persistent  and  occasionally  permanent.  It 
may  also  produce  profound  cardiac  depression  and 


1S6 


MALAHiA. 


giiHli'ic  tU!*turb«iuct*j  wid   eveu  death  from  ajneop© 
Urticaria  is  another,  and  not  very  uiicomraon,  effect, 
of  even  small  doses  of  quinine ;  BOtuf^  cannot  take  it  ] 
on    this    account,   and    prefer  to   end u to   the  diseasa  , 
rather  than  suffer  the  intolerable  irritation  induced 
by  the  remedy.     I  believe  that  noliiing  is  gained  by 
oxceiiisiva    doseH  ;    in   ordinary    circumstances^    thirty 
ll^rainB  f^pread  over  two  or  three  days  is  usually  ample 
to  check  an  intermltteTit. 

For  children  under  one  year  half  a  grain  for  a  dose 
auflices;  for  older  children  the  dose  must  be  increii-sed 
propoilionately  to  age  and  strength* 

If  a  supposed  ague  renist  the  duW4^  of  quinine 
inentiouedt  the  diagnosis  should  be  revijietl* 

Quinui"^  in  preiftmuc^. — Care  should  be  exercistHl 
in  giving  cjuinine  to  pregnant  females^  for  undoubtedly 
it  sometimes  causes  niiscatriage.  The  fact  of  preg- 
nuney,  however,  nmst  not  debar  tht^  use  of  the 
drug  alLogetiier  ;  only,  in  such  circumstiinces^  it 
should  l>e  given  in  the  minim  uiu  dose  likely  to  be 
edeetuali  sny  tlkree  grains  repeat^l  every  eight  hours 
for  two  d^iys.  A  pregnant  woman  will  run  more 
risk  of  miscarriage  and  to  her  health  from  repetited 
ague  fits  than  she  will  from  a  reasonable  dose  of  quinine. 

Quminr  in  tfte  pu^^rperal  Hal^,  —  It  is  a  wise 
pivcaution  in  malarious  countries  to  give  a  few 
Hve-grain  dowes  of  ijuinine  during  labour  or  soot 
after.  The  paer|>eral  st^te  seems  to  ha\'e  the  effect 
as  any  other  shock  or  physiological  strain  mighty  ol 
waking  up  the  slumbering  malaria  parasite.  A  dose 
or  two  of  quinine  in  these  circumstances  doea  no 
hann,  and  may,  by  choking  off  a  threatening  fevefi 
ttvert  suifering  and  anxiety,  not  to  mention  danger. 

Form  in  tifhich  to  adminisi^r  qainins. — Quinine 
is  best  given  in  solution,  and  probably  the  hydro- 
chlorate^  as  containing  a  larger  proportion  of  the 
alkaloid  than  the  sulphate^  is  the  best  salt.  Some, 
under  the  inipreision  that  hydrobromic  acid  prevents 
the  singing  of  the  ears  attending  the  free  use  of  the 
drug,  prefer  this  to  dilute  sulphuric  acid  as  a  solvent 
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for  the  ordinary  sulphate.  When  the  tongue  is  fairly 
clean  and  digestion  not  altogether  in  abeyance,  the 
quinine  may  be  given  in  freshly  prepared  pill,  in  tab- 
loid form,  in  cachet,  or  enclosed  in  cigarette  paper;  but 
in  serioils  cases,  particularly  where  the  tongue  is  foul 
and  digestion  enfeebled,  pills  and  tabloids  are  not  to  be 
trusted  to.  In  these  circumstances  they  are  apt  to  pass 
throiifjhths  bowels  and  to  appear  in  the  bedpan  unaltered. 
In  grave  cases  this  occurrence  must  not  be  risked. 

Euquinine  or  euchinine,  the  ethyl  carbonate  of 
quinine,  is  just  as  efficient  as  the  other  salts  of 
quinine,  and  has  the  advantage  of  l>eing  quite  taste- 
less, a  very  important  proj^rty  in  the  case  of  fever 
in  children  or  fanciful  patients.  I  have  made  a  con- 
siderable numl)er  of  trials  with  this  drug.  It  acts 
promptly  on  the  fever,  and  causes  the  parasite  to 
disappear  from  the  blood.  The  only  drawback  is  the 
high  price  charged  for  the  drug. 

Milk  as  a  menstruum  for  qtcinine. — If  the  taste 
of  the  ordinary  salts  of  quinine  be  very  much  objected 
to,  and  if  euquinine  is  not  available,  a  good  plan  is  to 
give  the  quinine  in  powder  in  a  tablespoonful  of  milk 
after  the  patient  has  previously  lubricated  the  mouth 
with  a  morsel  of  bread  and  butter.  Given  in  this  way 
the  bitter  taste  of  the  drug  is  not  perceived.  This  Is 
by  far  the  best  way  of  getting  children  to  take  quinine. 

Hypodermic  injection  of  quinine. — In  any  type  of 
fever,  if  vomiting  is  persistent,  if  the  brain  is  affected, 
or  if  the  patient  is  insensible  and  cannot  or  will  not 
swallow,  roeourse  must  l>e  had  to  the  hyjxxlermic 
injection  of  quinine.  In  all  cases  in  which  life  is  in 
imminent  danger,  and  in  which  the  earliest  possible 
action  of  the  drug  is  of  importance,  it  must  b<» 
given  hyfx)dermically  or,  rather,  intramuscularly. 
This  method  is  sometimes  a  painful  one,  and  may  be 
attended  with  some  risk  of  abscess  ;  in  the  circum- 
stanct*fl,  such  possibilities  count  for  little.  The  most 
suitable  readily  procurable  salt  for  hypodermic  in- 
jection is  the  hydrochloride,  or,  better,  the  acid  hydro- 
chloride, which  is  soluble  in  less  than  its  own  weight 
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%ii  WiiU'T.     T[if3  liydmljromide  ia  equally  i^oiul>lc,     !f 
neither  of  these  ^\\l^  can  be  pi-cicured,  tlie  sulphiitc 
uiay  he  uueii^  sulutioti  lieiiig  etfeeted   by  tMidiug  iiulE  | 
iU  wdght  of  tortanc  i^eifj.*      Ten  to  fifteen  ^prainn 
dissolved  iu  40  to  00  minims  of  sterilised  water  would 
be  a  full  hypodermic  dose  ;  in  grave  cases  this  doea 
should  lie  ^iven  three  times  in  the  twenty -four  hours,  j 
The  needle  should  1k>  driven  well  homej  deep  into  the 
museles  of  the  gluteal  or  scapular  region,   the  s*kiii 
heiog    previously    carefully    cleansed.     The    solutioai 
must  Ije  freshly  prepareti  and  l)oik*d,  and  the  syrini^^-f 
and  neetUe  thoroughly  sterilised.     A  syringe,  having 
a  well -fitting  glas^  piston  and  a  phigging  needle,  has 
recently  been   put  u\\   the  market ;  this  ig  tlie   liesst 
instrument    for    giving     these    injections.      In    the 
malignant  f ex  era  of  Home  as  much  as  a  di*aebm  of 
quinine,  divided  into  three  or  four  do^es^  is  sometiaies 
administered  hypodermically  in  th^  eoutse  of  twenty- 
four  hours  with  the  best  results,  t 

*  The  more  swn'keiible  MlU*  of  ijninine,  of  which  the  bichlonfte  1 
uf  tjuiniiie  ami  ure^a  u  one  of  tlie  bett,  can  aow  \k  procurefl  lit  tabloid  \ 
fortn  tpeciAUy  prfjiarctl  for  hypodermic  iniectiQii,     Theiw?  t  ^blDiilii  i 
arip  rtiMoh  betler  thAti  soltitionn,  which  o«mtot  he  kept  for  any 
length  of  time  without  riak  of  Foaling, 
t  BoLt;BruTY  and  EQtirvALE^T  Value  or  Saltb  or  Qiukific, 
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Tkma  tmmxt  :  Pkeca  aT/a^^s, 

Benmn,  six^akin^  from  »n  experieno©  of  1,3U0 
says  thiit  the  IiyjKKjermic  injection  of  *]U inline 
is  by  far  the  most  ert'eftimlt  hs  vvrll  iih  most  eeonojiiiciil, 
wiiy  of  treating  rmiliirial  fev^tn-n.  He  used  the  suljihate 
iHfejsolveil  in  water  with  the  aid  uf  hydrochlom  acid, 
the  strength  of  the  solution  Vteing  fifteen  grains  to  the 
drachm  ;  of  this  he  injectetl  twenty  niinims  between 
the  scapuiip^  or  into  the  outer  s^^urface  of  the  arm.  In 
614  consecutive  cases  so  treated  not  a  single  untc- 
ward  accident  occurred,  one  injection  usually  sufficing, 
I  have  been  in  tlie  habit  of  usin*?  iiitranmseular 
injections  of  quinine  l>oth  in  hospital  and  in  private 
practice,  and,  so  far,  without  misbaji.  My  lielief  is 
tJmt  abscess,  indurations,  and  simihir  accidents  are 
attributable  to  imjierfect  methods  and  carelessness, 

Prerautiomt. — It  may  be  well  to  mention,  not  with 
the  idea  of  deterring  the  practitioner  from  using  the 
drug  in  this  way,  but  to  impress  upon  him  the  necessity 
fi>r  care  in  keeping  itistrumtnits  mnl  solutions  aseptic, 
tliat  not  only  alisceas,  sloughing,  and  chronic  painful 
indurations  have  sometimes  followed  the  hypoderndc 
mjeclion  of  quinine,  but  also  tetanus.  In  these  latter 
unfortunate  cases  it  was  not  the  quinine  that  causf^d 
the  tetanus ;  it  was  the  tetanuR  bacillus,  and  this 
tetanus  bacillus  was  introduced  either  on  a  dirty  need  to 
or  in  a  fouled  solution.  Tetanus  is  an  exceedingly 
common  disease  in  some  tropical  countries.  In 
Western  Africa,  for  example,  a  large  proportion  of 
wounds,  no  matter  hosv  trifling  as  wounds  they  may 
lit*,  if  they  are  fouled  by  earth  or  dirt  result  in 
t^:'tanus.  The  French  in  Benegamljia  liave  found  this 
to  their  coait  A  gentleman  who  hrwi  trav^dh^l  much 
in  Congoland  told  me  ihat  certain  tril*es  poison  their 
arn:*w&  hy  simply  dipjiing  fhc  tips  in  a  particular  kind 
of  mud.  A  wound  from  these  arrows  is  nearly  sure 
to  cause  t*.' tan  Us,  In  many  tropical  countries,  so 
general  and  so  ex  tensive  is  tiie  distribution  of  the 
tetanus  l»acillus  that  trismus  neonatorum  is  a  princi- 
pal cauf^e  of  the  excessive  infant  moitabty.  Every 
pr**cautiQn   must   therefore  l>e  taken  to  ensure  that 
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the  little  inBtruraent  which  is  so  iK>t«ni  ia  aATtlig 
life  rnay  not  \\y  caret easnesa  be  turned  itit'O  an  imAm- 
lueut  of  death. 

Quiinne  imty  al&o  be  given  by  «iieiiia»  It  is 
reiKlily  ahsorljed  if  given  in  tUis  way  if  the  bowel  bo 
not  too  irritable, 

Intruw**tioti.8  injffciion  of  qiUnin^. — In  cases  of 
t>ernieioufi  camntoie  remit  ten  t^  in  which  it  es  of  iin- 
portjinc?e  to  obtain  a  rapid  and  powerful  action  of  the 
drug,  Bacelii  recoiiimendn  the  intravenous  injection 
of  the  following  Bolutiun  :  Hytlnichlonde  of  qMinine 
I  grauiuie,  nodium  chloiide  75  ci^ntigriinitneSj  tlisitilh'il 
water  10  granime«,  Tliis  solution  he  has  ejnpliiy**d 
in  tliese  deaperate  cases  with  tniich  suecesH^  injeeting 
liiiiectly  into  a  vein  five  tti  seven  grammes  at  a  time  ; 
he  states  thiit  where^fcs  with  hypotlerniie  injection  the 
mortality  in  sueh  cases  mounted  to  1 7  per  cent*,  w  ith 
iiitrtivenous  injection  it  woa  reducpd  to  (i  \wr  cent 

Warhurff's  tincture.^ A  very  effective  medium  fur 
giving  quinine,  nnd  one  of  high  repute  in  many  places, 
ia  Warburg's  tincture.  This  contains,  lies  idea  quininei 
a  n  urn  tier  of  drugs,  many  of  them  doubtless^  inert, 
although  some  of  them  certainly  possess  VHluablo 
therapeutic  properties.  Experience  haa  shown  that 
the  combination  is  really  a  good  one,  and  that 
W  arbutus  tincture  sometimes  succeeds  where  *  pi  in  ine 
ft f one  fails,  or  acta  too  slowly.  It  genei*ally  proves  n 
powerful  sudorific.  The  done  is  half  an  ounee,  and 
is  repeated  after  two  or  three  hours.  The  action 
appears  to  be  somewhat  similar  to  that  of  the  Hiiti- 
pjretics  now  in  vogue — an ti  pyrin,  jjhenaeetin,  etc, — 
drugs  w  hich,  when  given  in  combination  with  quinine 
iu  the  routine  treatment  of  malarial  fevers,  although 
they  have  no  curative  properties,  sometimes  cim- 
tribute  very  markedly  to  thu  lelief  of  headsehe  and 
febrile  distress.  They  must  he  used  with  great 
caution  in  adynamic  cases.  At  the  present  time 
these  drugis  are  muth  abused  in  many  malarial 
countries, 

!flode  of  nrtlan  of  qtiiiiliie.— In   what  wity 
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quiniue  ads  has  not  yet  been  satisfactorily  explained. 
Some,  reasoning  from  the  toxic  influence  this  drug 
exerts  on  many  kinds  of  free  amoeba;,  say  that  it  acts  in 
malaria  in  the  same  way — that  is,  as  a  direct  poison 
to  the  parasite.  They  support  this  view  by  pointing 
to  the  degenerative  changes,  as  evidenced  by  imperfect 
staining  reaction,  exhibited  by  such  parasites  as 
persist  in  the  blood  after  administration  of  quinine 
has  l>een  commenced.  Others  maintain  that  it  acts  in 
stimulating  the  pliagocytes,  the  natural  enemies  of 
the  parasite.  Some  experimentalists  allege,  on  the 
other  hand,  that  it  paralyses  the  white  corpuscles. 
That  ((uinine  does  not  kill  all  blood  protozoa  is 
certain,  for  it  has  no  effect  on  the  hsemocytozoa  of 
birds  and  reptiles,  or  on  the  trypanosoma  of  surra. 
Certain  it  is  that  in  man,  with  the  exception  of  the 
crescent  body,  it  usually  quickly  causes  the  parasite 
to  disap|)ear  from  the  general  circulation.  It  is  said 
by  some  to  be  most  effective  against  the  free  spores 
and  the  \'ery  young  intracorpuscular  forms,  but  in- 
operative against  the  more  mature  parasites  ;  hence 
they  advocate  giving  it  early  in  the  parasitic  cycle. 
Others,  on  the  contrary,  maintain  that  it  is  operative 
only  on  the  large  intracorpuscular  forms,  and  therefore 
advocate  its  use  at  a  late  stage  of  the  cycle.  It  does 
not  appear  to  have  any  effect  on  the  crescent  bodies, 
or  to  intei-fere  with  their  evolution  into  flagellated 
organisms.  As  stated,  I  have  seen  in  the  blood 
crescents  and  flagellated  bodies  thr(M»  weeks  after  the 
cure  of  a  malarial  fever  by  full  doses  of  the  drug 
continued  for  a  fortnight. 

Strange  to  say,  <|uinine,  especially  in  small  doses, 
seems  sometimes  to  wake  up  latent  mahiria  and  to 
bring  about  an  ague  tit.  The  siime  may  Ix;  said  of 
a  course  of  mineral  waters,  of  hydropathic  treatment, 
and  of  sea-bathing. 

Treatment  of  bilious  remittent.— In  bilious 
remittent  and  other  severe  forms  of  malarial  fever 
one  must  not,  as  in  a  simple  intermittent,  wait  for 
the    remission  iK^fon;  giving  (juinine.      To   wait    for 
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remission  or  sweating  used  to  be  the  prikctice ;  It  was 
said  that  to   give  qui  nine  at  any  other   time   was 
wrong,  and  that  sometliing  terrilik*  would  ba|>peii  if 
the  Muperatition  were   ignored.     In  tdl  fjmve  Jeiy^s 
a  fulf  domt  ten  or  ^^teen  ^r<iifijfj  shunhi  he  r*Jw*mtV 
tered  at  tnice.     The  paranite  cannot  be  attackofl  too 
soon.      It   is   desirable   to    have   the   bow(.4s   frt'elj 
c>pened  ;    quinine  is  f^aid   lo  act   better   then.     It   in 
a  mistake,   however,   to  delay  the  adroinistrntion  of 
the  specific  pending  the  action  of  the  aperient*     If 
an  aperient   be  indieated^   it  should  be  given  ulong 
with   tlje  quinine.     Five  or  ten  grains  of  calomel  m 
the  beat.     Thert^after  the  quinine,  in  live-grain  doses, 
tthoulil    lie    repeated  e^ery  three  or  six   lioura  until 
fever  1ms  subsided.      If  there  be  nmeh  l>iHoua  votiiit- 
ing,  an  ejnetic  of  ipecac,  or  rfipeated  draughts  of  hot 
water   will  clear  the  stomnch   and   perhaps,  after   a 
time,  eniible  it  lo  reUiin  tlie  quinine.     The  druij  is 
iHj  me  times   maj*e  reiidily   retaineti  if  given  in  cldoix)- 
form     water    or    in    etfervescing     form.       Mustard 
poultices    to     the    epigastrium,    small     hypodermic 
injectionn   of   morphia,    ic^   pills,   sipH   of    very   hot 
water,  eflervesclng  mixtures,  ehampagno,  one-  or  two- 
drop  doHes  of  tincture  of  iodine,  are  em*h  of  tliem, 
on  ocreasion,  aidn    in    Btoppiiig    vomiting.       If   these 
meaaures   fail,    and    if   tlie    vomiting  is  so  frequent 
and   so  severe  that  the  dose  is*  immediately  rejected, 
and  if  tlierc  i.s  mt  diarrhiea,  it  is  advisable  to  clear  out 
the  rectum  with  an  injection  of  warm  water  and,  when 
the  action  of  this  has  concluded,  t'O  throw  up  an  enema 
of  thirty  gimiiiB  of  quinine  in  three  to  ten  ounces  of 
water  with  a  few  dropK  of  acid  to  aid  solution  ;  at  the 
same  time,  iive  or  ten  grains*  of  ailomel  may  be  given 
by  the  mouth.     This  failing,  or  in  jijeference  to  this, 
i^eeourse  must  be  had  at  once  to  intramuscular  injunc- 
tions-     So  soon  as  the  stomach   has  quieted  down, 
quinine  may  be  given  again  by  th*^  mouth, 

TreaiDiciil  »f  liyiic^rpyri^xiit*  — Hyfjerpyrexia 
mn%t  be  promptly  met  by  proloriged  immersion  in  the 
cold  bath,  rectal  injections  of  iced  water,  ice  bags  to 
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the  head,  etc.  At  the  same  time  quinine  must  be  in- 
jected intramuscularly,  or  into  a  vein,  in  full  doses,  and 
repeated  eveiy  three  hours  until  thirty  or  forty  grains 
have  been  given.  Prompt  action  in  these  cases  is  of 
the  first  importance,  and  may  save  lifa  If  tempera- 
ture be  kept  down  for  three  or  four  hours  the 
quinine  gets  time  to  act  on  the  parasites  crowding 
the  intracranial  vessels  ;  but  if  temperature  be  allowed 
to  mount  and  to  remain  high  the  patient  is  destroyed 
before  the  specific  has  a  chance.  The  cold  bath,  there- 
fore, is  absolutely  necessary.  In  such  circumstances, 
antipyrin  and  similar  antipyretics  are  worse  than 
useless.  .Good  rules  are  to  prepare  to  give  the  cold 
bath  if  the  axillary  temperature  reach  106*,  and  to 
remove  from  the  bath  when  rectal  temperature  has 
fallen  to  102°  Fahr.  Although  the  temperature  has 
been  reduced  by  this  means,  thermometrical  observa- 
tions must  be  continued  at  short  intervals,  say  every 
two  hours ;  directly  it  begins  to  rise  again,  say  to 
102^-103'',  the  patient  should  be  placed  in  the  bath 
again  ;  this  must  be  repeated  as  often  as  necessary. 
Patients  who  have  suffered  from  a  hyperpyrexial 
attack  should  l>e  invalided  home. 

Treatment  of  ali^ide  and  dysenteric  at- 
tacks. —  Algide  and  dysenteric  attacks  demand 
quinine  combined  with  a  little  opium.  If  dysenteric 
symptoms  persist,  ipecac.,  or  the  aperient  sulphates  in 
full  doses  and  opium  must  also  be  given. 

Treatment  of  liffimoglobinuric  fever. — 
Hiemoglobinuric  fever  is  most  resistant  to  quinine. 
Some  practitioners  of  experience  recommend  the  exhi- 
bition of  the  drug  in  heroic  doses,  giving  it  every  two 
houi-s  in  divided  doses  to  the  extent  of  120  grains  a 
day ;  this  they  keep  up  till  convalesct^nce  is  estab- 
lished. On  the  other  hand,  haimoglobinuria  may 
come  on  while  the  |>atient  is  cinchonised  ;  indeed, 
some  writers  of  exi)erience — the  Plehns,  Koch,  and 
others-T-declare  that  quinine  conduces  to  and  even 
causes  hsemoglobinuria.  After  trying  it  in  these  cases 
and   cai-efully    comparing   the    result^   of    treatment 
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both  With  and  without  quiniiu^,  these  authoritit's 
a1»andoned  its  use.  So  long  as  the  hit'Uiciglobjiiuna 
continue  J  thay  treated  the  case  sjmpknTiiitit;a.llyj 
eautiously  resuiiiiog  the  spedtii:  if  the  cft*ie  mergodi 
ii»tx>  and  concluded  lui  a  simple  intermittent.  There' 
can  be  no  doubt  that  in  large  doses  quinine  exerciser 
II  certain  amount  of  destructive  action  on  the  blood 
corpuscles,  renderin*!  their  ba?moglobin  nn^itablc. 
When,  t  here  for  e^  its  tojtic  Influence  is  superadd  eti  to 
that  of  the  jualarial  poison,  it  may  be  that  it.  supplies 
the  little  that  in  nKpnreii  to  deter  mine  an  pxtensivo 
libEfr-ttion  of  biemoglobin,  which,  had  the  quinine  been 
wjtlihehi^  might  not  have  taken  placp.  Bastianelli  layn 
down  the  following  sensible  rules  as  to  the  us»*  of  qui- 
nine in  hiemoglobinuric*  fever: — («)  If  htemoglobinuria 
occtti's  duriug  a  malarial  paroxysm  and  parasitea  are 
found  in  the  blood,  (|uinine  should  lie  given.  ('/)  If 
pmiisites  ai*e  not  found  in  tbe  bit  tod,  qui  nine  Fahoidd 
not  be  given,  (r)  If  quinine  has  been  a1i\'ridy  given 
before  thts  h«?moglobinuria  has  appparad  m\  1  no  fiarji- 
sites  are  found,  its  u^e  should  he  suspended  ;  but  if 
parasites  persist  it  should  be  continued. 

Ctthind  in  large  da«*e9^20  to  30  gmms — ii  a 
fai'ourite  remeiiy  with  s*>me  for  htemogh*biiiuric  fever, 
it  lutH  been  sysjtematically  u^ed  in  Africa  in  these  ca^ev^ 
1  have  heattl  of  it«  1mm ng  given  there  by  the  tea.<^poonfub  , 
I  know  of  cascH  whieh  i-eeovered  jierfectly  without  « * 
grain  of  calomel  oi*  of  quinine.  Severe  stomatitis  may 
ari^e  from  the  former ;  it  hIiouI<1  therefore  Ix"  r\u- 
ployed  with  great  caution. 

Quennec  lias  adviX'ati^d  tho  administration  of 
Binalt  doses  of  chlortffhrtn  in  hiemnglohinuric  fever. 
J:£ia  formula  is  chloroform  4  gmmnicfi,  powdettnl 
gum  q.s.»  j^weetened  water  2-^0  grammea:  of  this  a 
t^bleispoonful  m  given  every  ten  minutes  until  a 
certain  degree  of  chloroform  intoxication  i^  )»rod«ced* 
Thereafter  the  effect  is  kept  up  by  enemas  of  chlorah 
In  twenty-tw*o  ttuccessive  cases  he  had  no  death- 

Tffunic  aeid  is  another  drug  which  enjoy  a  a  oertitin 
reputation  in  the  treatment  of  malarial  fevei*8  which 
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have  resisted  quinine,  and  especially  in  ha?iuuglobinuric 
fever.  Jc  is  given,  well  diluted,  in  lif teen-grain  doses 
every  two  liouis  for  four  or  five  times,  the  dosing 
being  repeated  on  the  third  and  sixth  days  to  the 
extent  of  two  doses  each  day. 

Salicylate  of  soda  is  a  remedy  much  used  by  some 
medical  men  in  West  Africa  at  the  present  time,  and, 
it  is  said,  with  good  ?*osults. 

Transfusion  of  hlood  has  Ik'cti  successfully  pmc- 
tiscd  in  high  degrees  of  anaemia  in  some  of  these 
cases.  O.njgen  inhalations^  are  indicated,  but  are 
rarely  practicable. 

Jipcommendations. —  Patients  who  are  suffering  from 
or  are  threatened  with  ha^nioglobinuria,  or  who  have 
had  this  disease  before,  on  the  slightest  indication  of 
fever  should  go  to  bed  at  once,  keep  their  skins 
warm  and  scrupulously  protected  from  draughts,  and 
take  plenty  of  warm  fluid  ;  if  parasites  are  present 
in  the  blood,  moderate  doses — five  grains — of  qui- 
nine evei-y  three  or  four  hours  (intramuscularly  by 
preference),  and  a  moderate  <l()se  of  cahmiel  should  be 
given.  Those  who  have  once  suffered  from  haeujo- 
globinuric  f(  ver  must  at  all  times  avoid,  above  every- 
thing, getting  wet,  or  chilled,  or  over-fatigued,  and 
all  other  causes  of  ])hysiological  depression.  Sitting 
down  to  cool  off  in  clothes  wet  from  perspiration  or 
from  any  other  cause  is  most  dangerous.  When  the 
urin«f  tends  to  be  suppressed,  diuretics  must  not  be 
given  with  the  idea  of  stimulating  the  kidneys.  In 
tiiese  circiinistances  hot  fomentations  should  be 
ap]>lied  to  the  loins,  plenty  of  Vdand  diluents  ad- 
ministered, and  an  exclusive  milk  diet  ordered  until 
all  albumin  has  disappeared  from  the  urine.  When, 
owing  to  i)ersistent  vomiting,  fluid  cannot  be 
retained  by  the  stomach,  en<-mata  of  physiological 
salt  solution  (niuch  less  irritating  to  the  bowel,  and 
thus  far  more  lik<'ly  to  b<'  retained  than  j)lain  water) 
should  l)e  administered  repeatedly.  If  these  are  not 
retained,  the  salt  solution  (a  teaspoonful  to  the  pint 
of  sterilised  water),  sterilised,  may  Ikj  slowly  introduced 


tm 


Malaria* 


itito  tlie  sul*eutai^eous  coiiuective  tissue  of  the  flank  by 
tneuna  of  n  hollow  iieecjle  nttached  b}^  a  rubber  tube 
to  some  imjH'O vised  resHrvi^ir  places]  one  or  two  fret 
H^iovt  tb*^  level  of  tlie  patient*  The  wat-er  is  i-apidly 
absorbed,  and  eannot  fail  to  be  useful  in  wanhiug  out 
the  biemoglobiu  iiifait;t«  wljicb  pbig  the  renal  tulndes 
find  firing'  alM>ut,  at  all  ov^nts  eoiitribnt<*  U\  BUp|irc*s^ 
sinri  of  urine*  Thi?^  is  thr  nnly  ration svl  aiitl  nafe 
systematic  liioatnicnt  of  the  ha^mo^lobinurie  fev*'r. 
Aiitipyretica,  %%a  antipyrin  and  phenaeotin,  aix? 
dangerous. 

Otlicr  driig^  ill  itinlarlaHi  Duiitig  the  con- 
tinuation of  n  fever  I  have  nevf>r  sc*eii  nmelii  if  auy^ 
good  from  arsenic.  The  place  of  arsenic  is  not  a« 
a  suljiititute  for  quinine  during  fever,  but  na  a  blood 
restorer  after  fever.  1  have  heard  of  cases  of 
obstinate  ague  cured  by  half-draehui  doses  of  Htfuor 
ftrsienit-alis.  I  Inive  never  ujyself  ventured  on  these 
heroic  dosea.  A  strong  infusion  of  **  the  Kaii^  that 
grow  between  the  gi-ain  and  the  outer  leaves  of  the 
niealie  cob  "  (dose,  three  tablesfioonnf  uls)  lni»  rt*cently 
l>een  re^ommendeci  \\^  \\  core  for  inahiriH  ;  1  have  no 
experience  of  it.  I  have  never  st  en  benefit,  ijj  any  way 
approaching  that  derived  from  quinine,  from  methy- 
lene Idue^  carljoHc  acid,  iodine^  anarcotine,  anal^jon, 
pheuDco!,  partheninm,  aiJanthus,  chiretta,  eucalyptus, 
or  any  of  the  many  drugs  which  from  time  to  tiin*' 
have^  on  very  limited  e^tperience,  been  reconunendwl 
in  malaria.  In  those  caaes,  however,  in  whicli  from 
some  idiosyncrasy  the  patient  \^  unable  to  take 
quinine,  it  may  be  necessary  to  have  recourse  to 
some  of  these  ilrugs.  Methylene  blue  in  do^es  of  two 
to  three  grain.%  and  pushed  until  the  urine  lieconies 
ilecply  tinged  or  signs  of  kidney  irritation  appear, 
enjoys  a  certain  reputation  in  America  and  in 
Germany.  Anareotine  was  at  one  time,  during  a 
quinine  fiimine,  exUmsively  and  f^tjccessfidiy  employed 
i n  1  ndia  ;  th c  <  I ose  i a  from  on e  to  t h ree  grai i is.  Pb en ocol 
iiyditjchloride,  in  ten-grain  dosea,  administered  tive, 
three,  and  two  hours  before  the  expected  paroxysm,  has 
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been  used  with  advantage  in  Italy,  and  is  said  to 
have  succeeded  in  some  instances  in  which  quinine 
had  failed.  The  Uinnin  treatment,  already  alluded 
to,  might  also  be  tried  in  obstinate  cases  where 
quinine  had  failed  or  could  not  be  taken.  A  grain  of 
capsicum  with  five  grains  of  quinine  is  said  to  succeed 
sometimes  where  quinine  alone  fails.  I  have  given 
this  pill,  but  how  much  the  capsicum  contributed  to 
the  cure  I  cannot  say.  I  cannot  say  I  have  ever 
seen  an  ordinary  uncomplicated  ague  resist  quinine 
j)roperly  given.  There  can  be  little  doubt,  however, 
that  in  rare  cases  it  does  fail,  and  that  it  is  more 
efficient  against  the  benign  tertian  and  the  quartan 
than  against  the  malignant  parasites.  It  does  not 
prevent  relapse,  however,  even  in  the  non-malignant 
infections. 

Treatment  of^plenie  tumour  and  malarial 
eaehexia.^ — The  enlarged  spleen  of  malarial  cachexia 
is  l>est  treated  by  counter-irritation  (linimentum  iodi, 
or  ung.  hydrarg.  biniodid.)  and  saline  apeiients,  com- 
bined with  quinine,  arsenic,  and  iron.  Hepatic  enlarge- 
ment and  abdominal  congestion  arising  from  malarial 
disease  of  long  standing  generally  derive  much  benefit 
fi*om  a  course  of  Kissingen  or  of  Carlsbad  water — the 
former  preferably  if  anaemia  is  marked.  Cachectics 
should  leave  the  malarial  centi-e  where  they  are  being 
poisoned  and  spend  at  least  one  year  in  Europe.  They 
must  l)e  careful  to  clothe  warmly,  especially  on  first 
entering  colder  latitudes ;  to  keep  lightly  employed 
>>oth  in  body  and  mind  ;  to  avoid  over-fatigue,  con- 
stipation, exposure  to  a  verj'  hot  sun,  high  winds, 
lain  ;  to  live  temperately,  and  generally  to  follow  the 
dictates  of  common  sen&e.  Residence  in  a  dr}', 
c<xj1,  sunny  climate,  or  a  sea  voyage,  is  an  admirable 
restorative  in  malarial  cachexia. 

Malarial  cachectics  mu.st  exercise  great  caution 
about  exposing  themselves  to  the  fresh  sea  bi*eezes  on 
the  return  voyage  to  Euro{)e.  Neglect  of  this  is  nearly 
sure  to  be  punished  with  an  attack  of  fever,  some- 
times of  fatal  black  water  fever.     Many  such  fatalities 


1 68 


A/alar/.^* 


tM.'cur  yt-'urly  \n  uwi'lieutitsi  from  W'tnt  Africa*  tlui'ing 
%\w  voyrigt*  to  Europe.  Hoturn  tt*  Eihmjjw  in  the 
winter  sea^ion  shaultl^  if  piNHihlf*^  Im^  avuitltMl,  the 
coMf^r  months  ImnK  s^pent  in  the  i*anarU*s,  Egvy^t*  i»r 
till*  Hivieni.  If  f^tiinino  in  hei»»g  taken  wh<ni  tht* 
patient  li*BVe5  fi»r  EiTrojx%  its  use  shf>ukl  l»e 
i*y,HtiMnttticiilly  t'oniinueii  flnriii]^  thc»  voya^'f^  and  for 
tie  vera]  inoiith.H  after  Hrrival.  1  f\m\  tJiat  malarijit 
t*nchet*ticM  nro  often  alkiwcni  to  wtatt  i»a  tl»e  vov'Hfjo  to 
Europe*  iufMlecjUHtely  instrurtfil  tm  these  ini|»oi'tiint 
|K>ints. 

Food  aiicl  liriiik  in  iiiiitai-itii— ^he  food  in 
malarial  fovei^s  ought  Uj  Ihl'  li^ht  and  jirincipally 
fluid  Eirervejseing  itii.\ture  oft'C^n  holpn  tfi  i'lf^au  the 
toTi^iu*  and  Fettle  the  stonmch^  Leinoii  doeoetion 
(made  hy  ljinhij*i:  for  half  an  hour  a  slit'-efl  lemon» 
includin?^^  nkin  ami  seeds,  in  a  |iJTit  anrl  a  half  of 
water^  ^tniininsf,  dihitin^^  and  swG(>t<»ning)  in  nmch 
relisliefl  in  ri'inittentk,  and  may  l^etakpiifiy^t^^nnUioHny 
hy  all  malarial s  witfi  adsaiit^iife.  Fre-sJi  lentonude, 
ftt'sli  lime  jlrict^  weak  cold  tea,  and  ict'd  water  i 
Hipp<?d,  are  all  of  thetn  mncli  appreciated  hy  theHO 
patients.  During  couvaleHoeiice  the  quality  of  Ui** 
food  ahonhl  he  gradually  improved  and,  if  necessary^ 
«npplpment***i  hv  wine  or  hitter  aSe, 

The  hnmn  of  malaria  pn*phylaxi>4  is  the  imi  that 
particular  spede>^  of  mf>s(]uitoe.s  are  indit^jjensahle  for 
the  piTjpagalion  f>f  the  ^erm»  Practical  measures, 
tlien^ftjie,  have  fnr  tljeir  ohject  the  extermination  of 
these  insects,  or,  failing'  this,  thi^  prevention  of  I  heir 
bit/es*  Warnetnl  ntit  he  waged  ac^ainnt  all  mosquitQt*^  ; 
our  present  kuowhHi*;e  seems  to  itidieate  that  onlyi 
AnopheJfA  ImN  to  he  considered*  As  the  memherH  ol 
tlii.s  jgenufl  are  easily  recognised,  and  as  thej  are 
somewhat  fastidioun  in  their  halnt^,  their  e\ terminal 
tion  in  lin>ited  arean  ts  hy  no  means  a  hop<dess  biwk, 

Dralii»B€*^  rill  I  ivn  lion  iind  Jlo4idlii|t»^ — Ex- 
pciience  has  nliown    that   much   ean   he   d<*ne  to  free 
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a  locality  of  malaria.  Drainage  and  cultivation 
whore  the  land  will  repay  the  expenditure,  permanent 
and  complete  flocding  where  it  will  not  and  where 
such  flooding  is  possihle  ;  proper  paving  of  unliealthy 
towns,  and  the  tilling  in  of  stagnant,  swampy  pools ; 
these-  in  other  words,  all  metusures  calculated  to  keep 
down  mosquitoes — are  the  more  important  things 
to  he  striven  for  in  attempting  tlie  sanitation  of 
malarious  districts.  In  England,  in  Jlolland,  in 
France,  in  Algeria,  in  America,  and  in  many  other 
places,  enormous  tracts  of  country  vhich  formerly 
were  useh^ss  and  pe^^tilential  have  been  rendered 
healthy  and  productive  by  such  means. 

In  carrying  out  extensive  public  works  care  should 
be  exercised  to  provide  good  subsoil  drainage  in  con- 
nection with  irrigation,  to  provide  efficient  drainage 
to  carry  ott*  superfluous  water  hfore  introducing  a 
larg(a-  water  supply  into  a  town  ])r(»viously  inade- 
quately watered,  and  to  avoid  interfering  with 
the  natural  drainage  of  a  district  in  constructing 
railways  and  so  forth.  To  do  anything  that  may 
rai.se  the  level  of  the  subsoil  water  in  potentially 
malarial  districts  is  most  dangerous.  Equally  so  is  the 
neglect  to  All  uj),  or  provide*  for  the  drainage  of,  exca- 
vations, as  the  *'  borrow-pits  "  in  railway  construction, 
or  similar  holes,  in  which  rain  water  may  accumulate 
and  create'  breeding  j>ools  for  moscjuitoes. 

I^oralion  of  dwelliiif?  -  liouse«i,  -  The  in- 
habitants of  malarious  districts  ought  to  live  in 
villages  or  towns  with  well-paved  streets  and  courts, 
going  out  to  cultivate  their  fields  during  the  day, 
but  returning  to  sleep  in  the  town  before  nightfall. 
Houses  should  he  placed,  if  possible,  on  high  and  dry 
situations,  a  clay  soil  being  avoided.  It  is  unwise  in 
countries  such  as  Africa,  where  nearly  all  Europeans 
sufler  from  chronic  nmlarial  poisoning,  to  place  dwell- 
ing houses  in  exposed  situations,  or  where  high  winds 
are  apt  to  produce  chills  and  consequent  fever  relapses. 
For  the  same  n  ason,  in  elevated  situations,  houses 
should    be   well   sheltered   by   trees   planted  at    some 
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dbtance  frotn  the  preniifieft^  ur  Liy  Higber  ground. 
Ill  the  neiglibourhood  of  lioiist*~«i  the  felting  of  oatuml 
grasf*  should,  if  pobsiblef  be  j)reserrettj  or,  if  it  Ije 
fHsturbedj  replaced  irhiiiediatf'ly,  or  tbi*  exposed  soil 
covered  with  rammed  claj  »jr  cement.  It  is  unwise 
to  have  rtower-l>edfi  or  vegetable  gaidejis  near  U^i- 
room  windows,  or  to  allow  water  frt^in  batli-rooajs  or 
coc^k-housp't  to  flow  over  the  ground  in  tlie  vicinity  of 
the  house,  or  to  keep  water  utiehaiiged  in  tub»  or 
water- hutis  for  maa(|uitoe^  to  breed  in.  Pools  and 
pu<idle4i  of  Htagnant  water  dioidd  le  filled  up  ami 
turfed,  Pond«  should  Ije  «tocke<l  with  fiali,  as  Hah 
tend  to  kee[i  down  luoacpiitot'^s  by  preying  on  tbeir 
iarvie.  The  neighbourhood  of  Rwamp>*  m  to  be  avoideiL 
A  few  ounces  of  petndeuni  thrown  on  tJ»e  nurfaoe 
of  a  pond  will  prevent  mosquitoes  from  depositing 
their  eggs  on  the  water^  and  ^ill  asphyxiate  their 
larva^ :  the  [petroleum  re* [u lies  to  he  renewed  from 
time  to  tiuje — say  once  a  w^eek.  There  aie  many  simple 
precautioufi  of  this  sort  which  will  occur  t4>  every 
prudent  nmn,  and  which,  in  malarious  countries,  he 
should  take  care  to  hjive  cnrnefl  out. 

Datiffrr  from  \iciitll>^  al  iinliv^^ft^^-Seeing 
that  a  large  pmportion  of  the  native  children  luirbc^ur 
the  malaria  j>arasite,  and  that  a  larj^e  projsortion  of  the 
anopheles  in  the  neigh Im>U!  hood  of  native  houses  are 
infected,  it  in  manifesL  that  to  vinit  native  qnarters 
when  uiosquitoes  are  feeding,  espcially  in  the  evening 
or  during  the  night,  is  fraught  with  danger.  For  the 
same  reason  the  European  should  huih^  hi^  house  or 
pit^^h  his  camp  well  away  from  native  quartejT*,  and 
beyond  the  flight  of  infected  anopheles  ;  an(i,  for  the 
Slime  rea.son,  native  children  should  not  be  allowetl  to 
f  re  1 1  ue  n  t  Eu  ropeans'  en  tab  li  shm  pn  t« . 

The  cultivfition  or  trri^s  and  iilanlfi,-- 
Much  was  expecU*d  at  one  time  fpfuii  the  cultivation 
of  eucalypti  of  ditierent  speeies-  particularly  Bum* 
lypfUM  tflohithis-  n^  a  means  of  suppressing  nialaim 
Specitic  virtues  were  attributed  to  its  balsamic  exbal- 
fttioiis.     These  hopes  have  not   been  fulfilled  in  every 
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case ;  but,  undoubtedly,  the  effect  of  this  rapidly- 
growing  tree  in  drying  the  soil  is  of  use  in  some 
localities.  The  same  may  be  said  of  the  cultivation 
of  the  sunflower,  chrysanthemum,  kiri  tree,  and  other 
plants.  Possibly  they,  too,  influence  insect  life  in 
other  ways. 

Wative  experience  to  be  contialted. — It  is 
unwise  to  build  whero  the  natives  say  the  neighlx)ur- 
liowl  is  unhealthy  ;  natives  generally  know  such  places. 
Neither,  if  it  can  be  possibly  avoided,  should  a 
stay  be  made  where  the  natives  are  anaemic  and 
have  enlarged  spleens  -a  sure  indication  of  an  un- 
healthy district. 

Otber  preraationfi.— Bedrooms  should  be 
situated  in  an  upper  storey,  and  dwelling- rooms  be 
well  raised  on  piles  or  arches  above  the  ground. 
Common  sense  tells  us  that  campaigns  and  journeys 
in  malarious  districts  should  he  conducted  and 
concluded  during  the  healthy  season,  if  there  be 
one.  Mosquito  nets  must  invariably  b**  used;  many 
travellers  attest  their  value,  so  plainly  indicated  by 
recent  discoveries.  'J'he  body  should  l)e  covered  up 
during  sleep,  and  every  precaution  (as  tires,  etc.)  that 
circumstances  permit  should  l)e  employed  to  keep 
mosquitoes  away. 

1'he  subjects  of  malarial  infection  are  dangerous 
to  their  companions  ;  they  should,  therefore,  be 
avoided  or,  if  this  is  impracticable,  compelled  to 
sleep  under  eflicient  mosquito  nets.  Mosquitoes  must 
l)e  rigorously  excluded  from  hospitals.  It  will  prove  a 
truly  economical  procedure  to  supply  natives  liberally 
with  quinine;  this  should  go  hand  in  hand  with  other 
steps  that  may  be  taken  to  render  a  place  salubrious. 

."flo^qiiito  prolerted  houfie^N — It  has  been 
proved  ex  pe^ri  men  tally  and  practically  that  complete 
protection  from  mosquito  bite,  and  therefore  from 
malaria,  can  be  secured  by  having  the  dwelling-house 
protected  by  gauze  fittings  in  the  doors,  windows,  and 
ventilators.  When  possible,  such  measures  should  be 
adopted  and  intelligently  applied.  I  believe  some  such 
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aiTaiigi^itit*nt  will^  in  tlie  near  futurf^  1j<*  «  fetiturc*  in 

the  f Ionics tk*  arehjtecturfl  of  njalarial  countries. 

Qtiliiiite  iiitcl  nmeuir  aft  proplijlarlirs* — 

A  )iXi^i\X  *leal  has  been  written  about  the  pn:*]>byiji*^ti*^ 
tiHo  of  iirs€])ic  and  t|iiinine  \\\  m^\BX\%.  Opinions 
niv  Vfty  rnui'h  iHvideil  on  the  sulyect.  ]VItT*»t  dtniy 
I  hat  arwenie  pcfkHpssea  any  propljj lactic  powpr  what 
f^vtT.  DuncnTi,  aftor  mi  rxhaustivc  stutiy  of  tin* 
rrponlcfl  ovklt*niH*s^  and  wtivt  <*xtcnRivi*  and  rarrfully 
condnotcHl  rxfirrimont^  made  hy  liinisrlf  on  bir^e 
Ixidio^  of  troopft^  ooncludes  tliat  aii^nie  ba.s  no  pro- 
|ibjiaL-tic  virtue  wbtitever  ;  but  that  ijuiniius  in  a  daily 
dose  of  tbret!  to  five  grains,  lessens  the  fever  adiniit- 
wions  by  one-hair  He  Iherefoiie  stiougly  luhonites 
the  Kvs^t^uiatic  unt*  of  tbe  lutter  drug  in  atl  oanijvii^nis 
involvin<r  a  sojourn  in  malarious  districts.  I  a  tliiK  b*.' 
ia  backed  by  the  opinion  of  many  medical  rnon  of  ex- 
perience, i'orre,  altbou*ifh  be  adiiiitn  the  pjTipbylacitie 
pciwer  of  quinine  against  ordinary  malarial  fever,  says 
it  has  no  influence  in  preventing  pernicious  fevers. 
Other  authorities,  on  the  contniryT  state  that  those 
wbo  take  quinine  systematically,  though  liable  loniild 
fevers  to  some  extent,  enjoy  immunity  from  pen>iciim>» 
attacks,  Uu  the  wliole,  the  evidence  is  distinctly  in 
favour  of  the  systematic  and  daily  employment  of 
a  projiby lactic  dose  of  quinine,  three  to  Hve  ^n-ains. 
Ml  thylene  blue,  given  systematica llvi  appears  to  have 
a  diNtinctly  propliy lactic  action,  and  i^  well  («| token 
of  by  Cell!  ami  otbers  in  tbis  respect. 

Het*eritly.  Kocb  and  hin  pu)iils  bjive  bad  niarke<l 
auace.s8  in  freeing  limited  aiiea*t  from  malaria  by  the 
systematic  adniiniHtration  of  quinine  lo  all  diseo%*er- 
able  malarials — native  and  European  alike.  Grassi 
likewii-e  claints  a  Himilar  auecf^ss  in  Ttaly>  However 
valuable  sueb  a  measure  may  be  in  civiSiscd  commu- 
Jiities,  it  is  mantfeKtly  impraeticable  in  most  large 
native  com  muni  ties. 

ailirr  |tr«>iili>la<^lir«,  — Tea,  coffee^  and  very 
miml  I  do^ejs  of  aleoJuil  are  also  decidedly  of  service  ; 
but  they  should  be  u»ed  in  strict  moderation,  tlie  last 
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Ixfing  taken  only  after  the  work  of  the  day  is  over, 
and  when  there  is  no  longer  any  necessity  for  going 
out  in  the  sun.  Crudeli  speaks  highly  of  lemon 
decoction  (made  as  already  described,  page  168)  as 
a  prophylactic ;  its  use  can  do  no  harm,  and  it  is  a 
pleasant,  slightly  tonic,  and  slightly  aperient  beverage, 
well  suited  as  a  diink  in  hot  climates.  The  decoction 
made  from  one  lemon  may  be  taken  daily  in  divided 
doses. 

I^diication.  -It  is  impossible  to  lay  down  direc- 
tions, for  the  prevention  or  suppression  of  malaria, 
which  would  be  applicable  at  all  times  and  places,  and 
under  every  circumstance.  What  might  suit  one  set 
of  conditions  might  not  be  appropriate  in  other  con- 
ditions. But  by  one,  or  other,  or  all  of  the  measures 
indicated  al)Ove,  much  can  be  done  to  mitigate  or 
avoid  endemic  mularia.  Perhaps  the  most  imp<jrtant 
initial  measure  in  the  struggle  with  the  pestilence  is 
the  education  of  tlie  inhabitiints  of  malarial  countries 
in  the  mos<|uit(>malaria  theory.  Sanitary  measures  can 
rarely  be  carried  out  effectually  without  the  co-opera- 
tion of  those  whom  they  are  intended  to  benefit;  and 
this  co-operation  cannot  be  secured  unless  the  rationale 
of  their  operation  is  understo<Kl.  Therefore,  those 
responsible  for  the  public  health  in  malarial  districts 
should,  by  one  means  or  another,  indoctrinate  the 
peoj)le  in  the  moscpiito- malaria  theory.  If  he  succeed 
in  this,  the  sanitarian  will  have  an  easier  and  more 
ho|)eful  task. 
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CHAPTER   X. 

SPOTTED    FEVER    OF    THE    ROCKY    MOUNTAINS. 

For  some  thirty  years  a  peculiar  disease,  variously 
named  " spotted  fever,"  "blue  disease,"  "  black 
fever,"  has  been  recognised  as  endemic  in  limited 
districts  of  Montana  and  Idaho,  United  States  of 
America.  It  was  tirst  accurately  de8cril>ed  by  Dr. 
Maxey  (Portland  Mediral  iSentinel,  1891))  ;  recently 
it  has  been  made  the  subject  of  study  by  special 
commissioners,  Drs.  Wilson  and  Chowning,  of 
Minneapolis  (27t«  Jourmil  of  tJte  American  Medical 
Association,  July  19,  1902),  who  attribute  it  to  the 
presence  in  the  blood  of  a  |>arasite  akin  to  the  Piro- 
plasma  bigeminum  of  Texas  cattle  fever  (p.  34). 

The  disease,  which  has  a  case  mortality  of  70  to 
80  per  cent.,  occurs  principally  among  the  foot-hills 
of  the  Bitter  Root  and  Bloise  Mountains,  in  sharply 
deBned  and  limited  areas,  and  is  confined  to  one 
season  of  the  year — March  to  July.  It  attacks  any 
age,  either  sex,  and  is  not  directly  contagious. 

Symptoms*— A  short  period  of  malaise  is  followed 
by  chills,  which  are  repeated  with  diminishing 
severity  at  irregular  intervals  throughout  the  attack. 
By  the  second  day  the  temperature  has  nsen  to  \0'\ 
or  104  F.,  and  by  the  end  of  the  tirst  week  to  105 
t<»  107^  F.  A  typhoid-like  condition  is  rapidly 
developed,  with  low  muttering  delirium  and  semi- 
consciousnt^s.  If  the  patient  is  to  recover,  the 
temiKjrature  begins  to  fall  about  the  end  of  the 
second  week,  fever  subsiding  by  lysis  about  the  end 
of  the  fourth  week. 

About  from  the  second  to  the  fifth  day  an 
eruption  apj)ears  on  the  wrists,  ankles,  or  back, 
extending  rapidly  to  the  trunk,  scalp,  hands,  and 
feet.     At    tirst   it   consists   of   minute  rose-coloured 
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spots ;  these  noon  assume  a  petechial  character  and, 
spreading,  tend  to  become  confluent,  especially  on  the 
more  dependent  parts  of  the  body  and  limbs.  In 
other  instances  the  spots  remain  discrete,  brownish 
or  purplish  in  colour,  giving  to  the  surface  of  the 
body  a  speckled  appearance.  A  certain  amount  of 
icteric  tinting  of  skin  and  sclerte  is  also  present. 
During  the  third  week  desquamation  sets  in,  the 
eruption  fading  as  fever  subsides.  In  some  cases  the 
skin  of  the  elbows,  Angers,  toes,  lobes^of  the  ears,  etc., 
becomes  gangrenous. 

Constipation  is  usual.  The  liver  is  slightly 
enlarged,  the  s})leen  markedly  enlarged  and  tender. 
'J'he  scanty,  high-coloured  urine  may  contain  albumin 
and  casts.  Early,  in  all  severe  cases,  there  is  oedema 
of  the  face  and  limbs.  Nausea  and  vomiting  set  in 
about  the  beginning  of  the  second  week,  and  persist 
in  fatal  cases.  Respiration  is  rapid  ;  the  pulse  loses 
in  volume  as  it  increases  in  frequency.  There  appears 
to  be  but  slight  diminution  in  the  blood  count,  and 
only  a  feeble  leucocytosis — 12  to  13,000;  but  the 
hapmoglobin   is  markedly  diminished. 

Post  mortem,  in  addition  to  the  foregoing  skin 
lesions,  there  is  marked  hyi)ostatic  congestion  of  the 
lungs,  subserous  petechia^  softened  myocardium, 
enlarged  and  softened  spleen,  fatty  degeneration  of 
the  hepatic  cells,  and  congestion  of  the  cortex  of  the 
kidneys. 

.diolof^y. — Wilson  and  ( 'howning  found  in  the 
red  blood  corpuscles  an  unpigmented  hjemocytozoon 
nither  larger  than,  but  closely  resembling,  Piroplasma 
bvjeminum.  In  peripheral  blood  aljout  1  in  every 
•"iOO  coi-puscles  contained  the  parasite  ;  in  blood  from 
the  liver,  spleen,  kidneys,  and  lungs  about  every  fifth 
corpuscle  was  infected,  many  of  the  invaded  corpuscles 
being  included  in  phagocytes. 

These  observers  describe  two  phases  of  the 
parasite  — a  small  and  a  large — with  transition  forms. 
The  small  pirasites,  1.5  to  2  ^  by  1^,  are  ovoid  in 
form,  non  am(ebic,  and    usually  occurring  singly ;    in 
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about  I  in  every  10  infected  corpuscles  the  invasion 
was  double,  the  twin  parasites  being  generally 
arrang(?d  so  that  their  smaller  ends  approximated 
without  tfuite  touching  each  other.  The  larger  forms 
are  always  single  ;  usually  ovoid  in  sha|>e,  they 
measured  from  'J  to  3^  by  3  to  h  ^x.  In  freshly-drawn 
blood  the  larger  forms  are  actively  amceboid,  pushing 
out  and  retracting  pseudopodia.  Besides  these, 
minute  coccus-like  bodies  ai*e  present  free  in  the 
plasma,  i*esemljing  in  size  and  staining  properties 
the  smaller  type  of  intracorpuscular  parasites.  All 
forms  stain  but  imperfectly  with  methylene  blue,  the 
stain  being  most  intense  at  the  smaller  end  of  the 
parasites. 

Wilson  and  Chowning  l)elieve  that  this  parasite 
is  proper  to  the  conmion  gi'ay  gopher  of  the  districts 
in  which  it  occurs,  and  that  it  is  communicated  by 
tick  bite.  The  geographical  and  seasonal  limitations 
of  the  disease  favour  such  an  idea.  Although  all  their 
patients,  eleven  in  numl)er,  had  been  bitten  by  ticks, 
three  of  them  only  a  few  days  before  the  appearance 
of  the  disease,  they  have  given  so  far  no  experi- 
mental proofs  of  the  truth  of  their  hjjwthesis.  8uch 
proofs  ought  not  to  be  difficult  to  obtain,  seeing  that 
these  observers  found  that  rabbits  are  susceptible  to 
direct  inoculation  by  infected  blood. 
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History.  -Nepveu  (Mem.  de  la  Soc.  tie  Bioloyie^  1891 
and  1898),  iu  the  coui-se  of  researches  on  malaria- 
blootl  in  Algeria,  appears  to  })ave  encountered  several 
kinds  of  flagellated  lm»matozoa,  one  of  which  was 
undoubtedly  a  trypanosonia.  Unfortunately,  his 
original  description  is  somewhat  vague,  and  his 
drawings  crude.  He  established  no  definite  relation- 
ship between  the  organisms  he  alludes  to  and  the 
associated  morbid  conditions,  but  in  his  later  paper  ho 
distinctly  affirms  that  a  trypanosonia  has  to  be 
reckqiied  with  as  a  factor  in  tn)[)ical  pathology. 

Mr.  K.  E.  ^r.  Forde  describes  (Jourit.  of  Tropieal 
Medichif,  Sept.,  1902)  a  parasite  which  he  found,  in 
the  Kiver  Gambia  Colony  in  1901,  in  the  blood  of  a 
European  suffering  from  an  anomalous  form  of  fever, 
and  which  was  subsequently  recognised  by  Dr.  J. 
Everett  Dutton  as  a  trypanosonia.  Later,  Dutton 
found  a  similar  parasite  in  the  blood  of  a  young 
native  of  the  same  colony.  Dutton  described  and 
illustrated  Forde's  trypanosome  in  the  Tkompson  Yates 
Lahoratory  Reports  for  1902. 

rases.— Through  the  courtesy  of  Dr.  Dutton  I 
had  an  opportunity  of  examining  Forde's  case.  On 
coming  across,  in  September,  1902,  a  patient  with 
similar  clinical  symptoms,  I  diagnosed  "  trypanoso- 
miasis," a  diagnosis  subsequently  justified  by  the 
discovery  of  the  parasite  in  the  patient's  blood  by 
Dr.  Daniels  A  fourth  case  is  reported  as  occurring 
in  Brazzaville,  French  Congo,  in  which  the  parasite 
was  found  by  Dr.  Le  Moal  {Le  Cadxccde^  20th 
December,  1902). 

Fuller  information  may  be  looked  for  from  the 
commission  which  is  at  present  studying  the  subject 
in  West  Africa.    Pending  their  repoi-t,  it  is  impossible 
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to  Rsses.^  the  piitctical  iinportant? e  of  this  new  {aet^r  in 
tropical  patholojgy.  As  it  is  likely  to  turn  out  to  be 
one  of  s|K^cial  interest,  it  seeiiifi  desirablo  to  place  the 
reader  in  possession  of  the  leading  facts  of  two  of 
the^e  (the  first  welhauthenticateti)  caseH  of  hnman 
trvpanofiomiaais  ;  and,  seeing  that  they  luay  lia\e  an 
important  bearing  on  the  subject^  to  give  a  britf 
account  of  the  correap^onding  affections  of  thone 
maniinuls  wiih  wbich  man  is  more  intimately 
associated. 

Ford^'fi  can^. — ^The  patient  wbs  forty -six  years  of 
ilg«*,  and  had  bf  en  master  of  a  Government  steamer  on 
the  Gambia  river  oflf  »nd  on  for  sixyeara.  Hi^  had  had 
several  mild  attacks  of  malsirial  fever,  but  on  the 
whole  bad  enjoyed  good  health. 

In  May,  lS)Oh  he  reported  fiick  with  what  at  first 
was  regardefl  as  malarinl  fever.  As  the  attack  did 
not  yield  to  quinine^  bis  hlood  was  examined,  and  the 
trypanosoma  diecovereft. 

Fixsm  that  time  the  patient  became  subject  to 
irregnlnrly  recurring  sttacks  of  fever,  with  apy relic 
hpells  of  severfll  days  or  weeks'  dn  rat  ion.  A  rt*< 
markable  cachexia  developed,  the  most  striking  ol> 
jective  fiatures  of  wiiich  were  (tt)  general  but  not 
very  pronounced  ceil  cm  a,  ra*mt  marked  in  the  face, 
especially  about  the  lower  eyelids  ;  (h)  slijjht  general 
cun)L^e8tion  of  the  skin ;  (r)  patches  and  blotchea  of 
erythema  of  an  evftneRcent  character,  not  unfrec|nently 
assuming  a  rtngeil  form,  and  being:  aJ*sociated  with  a 
thickening  for  the  time  beinij  of  the  integuments  ; 
(rf)  cyanotiedike  injection  of  i!l-de6ned  arenBofskin 
of  considerable  magnitude— size  of  the  band,  or  larger, 
The  appearance  of  the  skin,  when  I  first  saw  the 
pntient,  suggested  the  early  j^tace  of  a  macular  leprosy. 
The  skin  lesions  were  iriiegularly  distribntetl,  and  in- 
volved the  limbs  and  face  as  well  as  tlie  trunk.  I  was 
especially  struck  with  these  two  features— the  Jiome- 
what  firm  cedema  and  the  patcliy  erythema,  In 
addition  to  the  skin  lesionF,  therc^  w^aa  general  wasting, 
niarkerl  mn^icnlar  we^ikness  (particularly  of  the  legs), 
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some  splenic  enlargement  and  tenderness,  and  in- 
creased frequency  of  pulse  and  respiration.  There  was 
some  ar.aemia,  but  the  kidneys  and  other  viscera 
appeared  to  I  e  healthy. 

Systematic  examination  of  the  patient's  blood 
brought  out  the  fact  that  the  trypanosomes  were  ttiost 
numerous  during  the  febrile  recurrences,  and  few  or 
absent  during  tlie  apyretic  intervals.  During  fever 
from  six  to  fifteen  parasites  could  be  counted  in  a 
three-quarter-inch  blood  film. 

On  the  morning  of  Decemljer  30th,  1902,  he  had  a 
slight  rigor,  followed  by  rise  of  temperature  (104''), 
accelerated  respiration  (50),  slightly  increased  fre- 
quency of  pulse,  occasional  Cheyne-Stokes  respiration, 
difficulty  of  speech,  delirium,  and  restlessness.  No 
j)hysical  signs  in  chest  or  elsewhere  which  might 
account  for  the  attack  could  be  detected,  and  no 
j)arasites,  eitlier  malarial  or  trypanosomes,  could  be 
found  in  the  blood.     He  died  two  days  later. 

Authors  cane. — The  patient,  aged  forty,  is  the 
wife  of  a  missionary,  and  had  resided  on  the  Upper 
Congo  (^Monsambe)  from  August,  1900,  to  De- 
cember, 1901.  During  the  first  twelve  months  on 
the  Congo,  with  the  exception  of  a  few  small  fevers, 
probably  malarial,  she  enjoyed  good  health.  In 
August,  1901,  slie  had  a  continued  fever  with  high 
temperature  (104  )  for  alx)ut  three  weeks.  She 
recovered  from  the  acute  condition,  but  ever  since, 
practically  every  diiy,  she  hiis  had  an  evening  rise 
of  temperature  (100'  to  103),  followed  by  profuse 
sweating  during  the  night.  Jn  spite  of  liberal  dosing 
with  quinine  she  did  not  improve.  Her  health 
becoming  rapidly  dt^teriorated,  she  left  for  England, 
where  she  has  remained  since  December,  1901.  Jn 
May,  1902,  she  had  an  attack  of  thrombosis  of  the 
veins  of  the  left  leg. 

When  I  saw  her  for  the  first  time  on  October  3rd, 
1902,  she  did  not,  at  first  glance,  appear  particularly 
ill,  but  she  complained  of  weakness  and  of  the 
recurring    daily    fever     alluded    to.       The    face    was 
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sHghUy  pufty,  tho  toivgtto  rather  red  lintl  niw.  tlif 
eheelra  flushed  ;  her  body  appeared  to  hii  well 
nouri^hed^  but  close  inspection  spemed  to  discover 
that  the  appearance  of  fuhiciia  wa*^  f^artly  attriV>u  table 
to  an  ill-definetl,  rathei-  ]»atchy  omJimum,,  The  liver 
was  slightly  enluT'^ed,  the  Bpleen  enuiJiTously  eidarge^l 
— reaching  to  tlie  umhilieus.  I  reeo;u'ni»ecl,  ^catteivtl 
about  trtink  and  liinbi*,  tbo  same  type  of  erythema 
multiforme  whicli  I  had  seen  in  Forde  s  case  ;  this 
was,  and  i^rjiUinued  to  l>e,  very  well  marked.  The 
puUo  was  rapid  ( 1 20' )  and  weak,  and  haioontinuHJ  so. 

Sugpecting  the  nature  of  the  case,  I  sent  her  to 
tlie  Tropical  ^School  for  observation.  Frei|uent 
exam i  nations  of  the  blood  failed  to  detect  any 
trypan osonies  ontil  October  'J7th,  when  Dr.  Drtniek 
found  the  jmraaite  for  the  tirst  time.  From  tliat  date 
to  the  time  of  writing  the  trypanasomos  have  been 
present  in  the  hm^iT  blood  practically  ulwayHj 
aUliongh  uever  in  large  nmnl)er8 — 1  to  3  or  4  ymv 
slide.  No  correspondence  has  been  observed  lietween 
the  numlier  of  parasites  pre^ient  in  the  fseripheral 
blood  and  the  temperature.  The  blood  count  is 
p«cu  1  ia  r :  red  corp  u  sc I  e,  3 ,  000 ,  TOO  appn  jx  i  tn  a  te  I  y  ; 
hemoglobin,  56  per  cent.  ;  lencifcytes,  6,530»  as 
f ol  1  o wa ;  ^  Pol y  nio rp h on u clear,  *! . K 2  per  een  t  ;  1  arge 
mononuclear,  22^7  per  cent,;  lymphocytes,  18^4  per 
csent  ;  eosinophileSj  r8  per  cent.  ;  mast  cells,  ^43  per 
cent  ;  abnormal  mononuclear,  1  '3  per  cent  An 
ophtludmascojiic  examination  revealeil  a  peculiar 
mottled  condition  of  the  fundus,  as  if  from  an  ante- 
cedent chomiditia, 

8he  has  been  treated  with  arsenic  in  varloo!* 
form*^,  both  liy  mouth  and  hypodermicalJy  ;  also  with 
methylene  blue.  On  the  whole  she  api>eArs  to  have 
lost  ground, 

Rrtits,  mice,  guliiea-pigs,  a  pig,  rabbits,  a  dog,  m on- 
key  e^  and  a  horae  have  l>een  inoculated  with  her  blood, 
but  BO  far  none  of  tliese  animals  shown  signs-  cUnical 
or  microscopical — of  having  liecome  infected  with  the 
parasite. 
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This  patient  informed  me  that  she  thought  it 
likely  her  infection  came  from  a  native  girl  with 
whom,  while  on  the  Congo,  she  had  been  intimately 
associated.  She  showed  me  a  photograph  of  this  girl, 
and  certainly  the  puffy,  cedematous  -  looking  face 
strongly  suggested  trypanosomiasis,  and  that  my 
patient's  conjecture  as  to  the  source  of  her  disease  had 
some  foundation. 

Tbe  parasite* — In  size,  structure,  and  habit, 
Trypanosoma  horninia  (T,  Garnhiense,  Dutton)  closely 
resembles  the   cori'esponding   parasites  of  the  lower 


Fig.  40.— Trypano8oii»ft  Brucei.     {AfUr  Larermi.) 

animals.  That  is  to  say,  it  is  a  minute,  colourless,  trans- 
parent, and  very  active  vermicule,  slightly  tapering 
towanls  its  extremities,  one  of  which,  the  anterior,  is 
provided  with  a  long  flagellum  (Fig.  46)  continuous 
with  the  undulating  membi^ane  attached  to  nearly  the 
entire  length  of  one  side  of  the  lK)dy.  Minute  granu- 
lations can  sometimes  Ixj  made  out  in  what  may  be 
described  as  the  body  of  the  parasite,  and,  very 
generally,  a  refringent  speck,  the  centrosome,  near  the 
posterior  end.  The  trypanosome  is  always  free  in  the 
licjuor  sanguinis  ;  it  is  never  intracorpuscular. 

It  has  been  ascertained  in  respect  of  those  trypano- 
soines  in  which  the  point  has  been  adequately  studied 
that  reproduction  is  effected  by  longitudinal  division, 
the  pi*ocess  starting  at  the  centrosome ;  several  divid- 
ing specimens  have  been  seen  in  my  patients'  blood. 
The  parasites  of  the  lower  animals  can  be  readily 
inoculated   into  appropriate  species  of   mammals  by 
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subculaneoas,  in  tm venous  or  intraperitoneal  injec- 
tion of  th^  blood,  and  it  is  in  such  succt^ssfnl  inocula- 
tions— four  to  eiglit  tlayn  latter — -that  tlu^  n^uUiplpug 
forms  can  lit*  beat  studied. 

Tfi  detect  the  pamsite^  in  fresh  bloml  a  magnify- 
ing iK>wfjr  of  500,  or  more,  diameters  in  r©r]uirecL 
Permanetit  pre^Mtrations  are  made  in  the  same  way 
as  in  the  cane  of  tlie  malaria  panisit^^  the  siime  stains 
being  employed.  The  minute  structure  ia  beat  dis- 
played by  some  of  the  moditicationat  of  t^o 
Romannwsky  method. 

Of  the  tryimnoaomes  of  mammals  the  beat  knowa 
are  the  following:  — 

'F.  f^ewf^f* — 'Fhm  trypaniitivoine  it  p05iibly  peculiar  to 
Fata^  SimilAr  paniiites  in  hnin^LGr^T  guiQea  pigs,  mbhit^,  etc.* 
probalily  b-jlori^  to  a  di(fori<(it,  or  t"  iliff*:rent  species. 

Oil  iii'caunt  of  ikt?  fueility  with  wliith  it  tin  bo  ptoeurod  in 
motit  oountri<js,  T,  LrwUi  <^ftori  the  beat  opportuaity  lor 
flludy  of  the?  geaua.  In  many  pkcea  fnoin  2  to  50  porVont, 
iit  the  lootil  niis  harboar  it,  often  in  «ucli  »hontlanc.'*>  timt 
viewed  through  tht;  micrrjaoope  the  blood  seoms  to  seothe  and 
quiver  with  th©  ritpldly  niovinjyf  panmitoa.  8pe<jiroon»  arc 
easily  prorurpd  by  Bnip[iing  off  with  a  JiciBsOf^  the  tip  of  th« 
rat*fl  tjiil  ami  dabbing  the  cut  ■nrfnci?  on  the  lUp. 

71  L^wht  is  more  alund«tr  thnn  the  othtr  known  mafnoimlian. 
irypttnosoroes*  meaayring,  i in. hiding  thu  flagidlum,  'li  or  2.>  ^ 
by  iJi  tn\  the  posterifjr  end  18  also  e^dd  to  he  inorepoititM  ihnn 
in  these.  Thero  ii  evid^'Hoe  that  il  i»  conreye*!  from  rat  to  nit 
by  diroct  inocnUlion  by  the  rat  flea»  KotwitliaUndin^  tho 
freqnent  occnrrunci>  of  high  degrecN  of  mfeotion — two  or  three 
piruditea  for  evory  blood  corpuaclo  —J*.  L^i^Mit  beyond  ratisiug 
fch'^ht  caUrgttmont  of  tho  Bple©r»,  i^  n*jt  pdthogeuic ;  »n*ih  rati 
may  bo  in  povfect  he.dth.  Inie'tiHl  into  other  aniniaU  — 
gTi  in  pa-pig*  rabbit— after  in  uJti  plying  during  a  few  dstyt 
the  paTaiites  are  gradnnlly  removed  from  the  blood  by 
phagiicy  trial  ft. 

T.  Evaiisi  ttnd  T.  Brucel  (26  to  27  ^  by  1|  to 
'J  J  ^),  if  not  identical,  are  probrtbly  closely  alliai  apeciej* ; 
both  Atti  highly  patboi^cnie  in  a  liroihr  way,  and  to  the 
*i«me  apecies  of  rnHmm^Ia.  The  former  tiHme  is  apph'ed  to  the 
imrH^itti  c;iUMm^  the  surra  of  India,  the  hittor  to  that  of 
nng;ina,  or  the  fly  di^aS4?  of  trojjiciil  Africa,  The  a^me* 
or  a  fiimilar,  diiie^i^se  occurs  in  Sauth  AtneriiM,  whert^  it  It 
known  as  mal  da  Gftdems,  In  the  endemic  Eonea  it  is  con- 
fined to  limited  diatricta  well  knowo  to  the  iahabitants. 
OccaiionBlty   it  may  app«ar  in  hitherto  iimnuno  regions,  as. 


T/tYPANOS0»rES  OF  MA.\f.VALS. 


'S3 


for  eji&mple^  in  Mauritiui,  where  an  epidemic  Ii&b  Litely  lirokuti 
out. 

Bnteet  besitles  iiidi eating  \\i&  miturtj  of  the  dl^eas^,  Ixnft 
cletLrly  provod  tliat  the  pamaite  of  niganik  k  oonvayed  directly 
from  Iniected  to  nou -infected  animrila  by  the  bite  of  the  tse^tao 
ty—Oiostina  m^fnitajn.  Rogere  has  lately  shewn  ihiit  in  indm 
the  surra  pamaite  may  b*J  c<>nveyed  in  &  flirDiIar  way  by  cerUio 
hitini^  Hiej. 

Witl^  the  ©jcception  of  man^  ami,  peihiips,  of  L-ertain  atmliii 
tif  donkey  and  ^f^ai^  aU  domeiticated  mammilla  hitharlo  <^x- 
porimenttii  with,  on  inocuhiticm  with  blood  contaimng  th(^ 
Iiiitnait^,  nequirt!  nugaoA.  The  same  may  be  said  ^f  many  wild 
tnnmmalft;  h tit  in  the  case  of  the  large  game  of  Africa,  nnteloptis, 
clc,  alihotigh  they  aiiituire  tht*  infection^  in  them  it  h  not,  or 
only  fetbly,  pathogenic.  It  has  abo  been  oh^errt^d  thf|t  the 
U^-Ue  fly  tlonrishcs  only  in  uasociation  with  these  wild  animal*. 
In  this  tvay  i»  explain^  the  souree  of  fly  disef^fle,  and  the  long 
recogniacd  fiiet  that  en  the  dimppaaraoce  of  the  large  gnrne 
from  a  diatrict  the  fly  and  the  disease  disappoiir  abii.  llje 
eiittt  way  in  which  eurra  is  propagated  in  nature  si  not 
aieeurately  known.  Birds  are  ncd  Efu^eeptiblt?  either  to  nagjint 
or  Ui  aurrskp 

After  inoculation  of  an  animal  with  m^i^arm  blood,  in  from 
on©  to  two  dayiS  trypanoaomoa  begin  to  iippeAr  jfi  tho  blooJ, 
&nd  peraiat  therein  till  death,  which  in  the  vase;  majority 
of  apedei  U  inevitAble.  In  some  npeeies  (rata,  mic«)  the 
Irypanosomes  become  very  numeroaB;  in  othen^  {thu  rabbit, 
gqin^^'pig)  they  ane  scanty^  and  mny  he  hard  tu  find  with  the 
mierc^cope,  although  their  presence  may  readily  he  pro^-ed  by 
the  «ymptom^  and  by  injection  of  the  siispt'eted  blaod  into  the 
ratv  After  inocnlitiou  death  oecuis  in  mts  and  mice  in  from 
two  to  throe  days,  in  rabbits  in  from  five  to  twelve  days,  in 
^uineapigi  in  about  fifty  days  (extremea  20  to  183  days)» 
m  dogisia  from  twooty-twa  to  tw^nty-siic  days,  in  monkeya  m 
fiftdea  (iiyi,  in  hones  and  donkeys  in  from  one  week  to  thr^ 
imonthfi*  in  goat*  and  sheep  in  several  months,  and  in  cattle  in 
from  one  week  to  six  montha,  a  proportion  of  the  la^t  recovering?, 
Thui  resistance  varies  within  wide  limit*  in  individciak  and  in 
species. 

In  those  animals  in  which  death  oct^ura  within  a  few  days 
of  infection  the  parasites  become  very  numerous,  and  after  one 
or  two  oseilbitions  of  temperature  death  otjcurd  suddenly.  In 
those  animals  in  which  death  is  delayed  a  very  atdking 
ooehexia  is  eaUblished.  Then*  U  a  chronic  relapsing  fever,  the 
niimberi  of  parasitea  visible  in  the  blood  being  greatest  during 
the  febrile  Acee«sions ;  then>  is  also  a  p^'iiHarlrni  oedema  from 
inBltr^tion  of  coagiilahle  lymph  into  the  c^onnective  tissue  of 
the  neck,  abdomen;  shesth  of  penis,  genitilt,  and  limbs ;  intense 
anemia,  wasting,  akin  eraptiont,  and,  often,  blindnesa.     On 
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fM kg t -mortem  tsamiuAtiun  thcuplwm  ijt  in  mo^t  inaUiice^  foutiJ 
to  be  enlurg-ed,  u^^hymos(^  tuuj  be  prcai«iit  hi  variattA  vUceni, 
and  Ihe  lymphntio  glands  corret^&ding  to  tbe  pomi  of 
incK^uUtioa  iir«  swollen* 

T.  equiiierftllitt  ( T,  Rvi^eti)  doa&ly  rQiembletiiiorplio- 
kgioaHy  T.  Jirtmi.  It  ia  tbe  DHllie  of  It  p^tiluu*  dlMftSa  m 
st^iUionSt  brood  mares,  and  donkeys,  oectirrtDg  in  Bauth  Etirope, 
North  Africa,  Cbili,  and  prob&bly  !□  the  Uuited  St  ^ten^  itnil 
known  na  Donrine,  or  Miil  du  VoiL  Tho  likilvt  natne  it  liiia 
n>eeiv*:xl  from  tho  ftiL-t  thtit  under  natuml  couditionA  tlie  infec- 
tion i«  cummqnicittf^l  only  during  coitus. 

Hy mptarnj«  appear  in  from  ten  to  twenty  dnya  after  tnfec^ton. 
They  begin  in  i:he  case  of  tho  atnllion  with  irdema  of  the 
sbealh  and  mme  infliimination  of  the  end  of  the  ^qim  and 
discharge  from  the  nr<^thm  i  in  the  mare  there  in  n  siinti>ir 
rrdema  of  one  or  both  libiii  and  a  mnco-pnrtilent  vn^initifl. 
Coneurrently  with  inorijsiae  of  the  symptoms,  (t><iemn  of  tho 
HmbA  and  of  the  abdominal  walls  sets  in,  togethf^r  with  prt>* 
SfiMfivo  nnfE^niia,  wasting,  niusaulur  weakno^St  iHoxion  ^^f  the 
iflHockBt  &nd  skin  eruptions*  The  appolit^^  is  preserved. 
Fever,  eicept  at  the  outset  (40°  C)^  rarely  exc<^s  39*  C 
The  diteaae  continues  for  m  my  months— f oar  to  ten.  Befon* 
d^th  weakness  tncroaaen,  the  cornea  may  ulcerate,  and  thoro 
may  tc?  complete  paraplegia  Irom  softening  of  the  ^pinnl  cord* 
The  trypanosoma  of  dotiriue  occurs  in  the  blood,  but  in 
numbers  »o  scanty  tbut  to  comfntinicate  the  infection  witll  ] 
certainty  by  this  medium  it  rany  be  neeewftry  to  inject  from 
10  to  111  €,c*  Heneo  the  im pro t>abi lily  of  infection  bv  biting 
ixiaeoil.  Qa  the  other  hand^  it  occurs  in  givat  abunciauee  in 
the  (Bdem&tons  tissues,  in  the  skin  leeions^  and  in  the  discharge 
from  thQ  genitals* 

In  marked  contrast  with  T.  Bftteii,  T.  ft/utp^rdHm  is  hut 
feebly  pathogenic  to  rats  and  mice,  som^s  of  the  former  beinf  i 
quite  refractory.  In  the  mbbtt  and  dog  the  disedie  resembles 
that  in  the  horse,  and  is  conimuniuabte  by  ooilus ;  it  is  much 
mrjre  prolonged  than  naguna.  Monkeys,  goats,  tdieep,  and 
hnvinofi  are  said  to  be  innusceptiblo, 

AUhvujgh  in  many  respect*  the  par»«ites  of  dourine  and 
nag^ma  resemble  each  other,  the  diflferencea  in  snaceptibility 
nf  Ynrious  animftla  na  rtigards  the  two  parasites  indicate  specific 
differi^nce,  l^ogn  immune  to  dourine  quickly  succnmh  to 
nng^nii^ 

T,  The!  I  eri*— Bruce  (Aw.  Boi/.  Sue.,  A  p.,  19li:2)  rr^port* 
the  discovery  by  Tliciler  in  the  IVnnsvaiil  of  a  try  panose,  ma  t^  ire 
the  size  of  any  of  the  foregoing,  iind  peculbiv  to  i'niiU\  uthiT 
domestic  animah,  so  far,  having  been  found  to  be  immune, 
Theiler  regards  the  dise^Lse  it  produces  aa  an  acute  f»ernlcious 
anosmia  without  poikdocytosis,  and  with  only  slight  accom- 
panying fe^er.     He  lonsiders  **  thjit  there  exists  a  naintnl 
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immuuity  in  cattle  ugain^t  this  ti'>|>ano80nia.*'  This  is  about 
the  sum  of  the  information  received  up  to  date  about  this  new 
parasite. 

Considering  the  morphological  character  of  the 
trypanosoma  of  man,  and  the  close  similarity  of  its 
}>athogenic  effects  to  those  associated  with  surra, 
nagana,  mal  de  Caderas,  and  dourine,  the  question 
naturally  arises,  Is  the  human  parasite  identical  with, 
a  variety  of,  or  specifically  distinct  from,  these? 
Our  failure  to  infect  several  animals  known  to  be 
highly  susceptible  to  surra,  nagana,  and  dourine 
disposes  of  this  conjecture.*  Probably  Trypanosoma 
hominis  is  proper  to  some  of  the  lower  animals.  It  is 
of  great  importance  that  these  should  be  discovered, 
for  until  this  is  done,  in  consequence  of  the  scanti- 
ness of  the  parasites  in  the  peripheral  circulation,  a 
negative  microscopical  examination  of  the  blood  in  a 
suspected  case  cannot  he  held  as  positively  excluding 
trypanosomiasis. 

It  is  just  possible  that  in  trypanosoma  infection 
we  have  got  the  key  to  a  proportion  of  those  cases  of 
chronic  fever  with  enlarged  spleen  and  liver,  usually 
attributed  to  malarial  cachexia,  which  have  hitherto 
puzzled  tropical  practitioners  and  proved  resistant  to 
all  kinds  of  treatment — Kala-azar  for  example. 

Much  importance  has  lately  been  assigned  to  a 
high  mononuclear  leucocyte  count  as  indicative  of 
malarial  infection,  and  its  presence  in  blackwater 
fever  and  in  Kala-azar  has  been  brought  forward  by 
Christophei-s  and  Stephens  in  proof  of  the  malarial 
nature  of  the  former,  and  by  Rogers  in  proof  of  the 

*  Sinw  the  foregoing  was  in  ty|»e  Diitton,  TtxM  and  Annctt 
have  imbhMheil  (Brit.  Mni.  Jonr.,  Feb.  7.  11K).S)  Hotne  further 
obw^rvations  on  thin  form  of  try})anoHoniiaMi!}.  The  {Mirasite  haii 
l>een  found  in  juiother  white  man  in  (Gambia,  and  in  four  natives 
out  of  22«)  exainine<l  in  Komnibo,  Gambia.  In  thcne  the  clinical 
manifestations  approximated  those  above  describetl,  although  in 
the  case  of  the  natives  they  were  milder  in  character.  Annett 
lias  8uccee<led  in  infecting  with  the  trvpanosoma  white  rats  and 
monkeys.  Thev  appear  to  be  but  feebly  susceptible,  the  resulting 
disease  being  of  a  very  chronic  character. 
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ouilaFial  nnttire  of  the  Utter,  But  in  t!ie  liglit  of  tlie 
case  of  trypaiioHomiaiiis  jufit  I'e lathed,  such  &  blood 
count  may  no  longer  be  regar^led  as  patbogiiomonie 
of  malaria.  Possibly  as  eosinophil ja  is  an  etleet  and 
symptom  of  the  [irtssence  of  metaz^ml  paniJiites,  Gxct^s  ' 
of  large  mononuclears  is  an  effect  and  evidence  of 
protozoal  |jarHsit*fS  in  the  bi^dy, 

Tp«*»tiiieilt.  — Ai'senic  in  full  doses  has  un- 
douhtedly  a  cmitrul ling  influence  in  surra  and  na^xana  ; 
but  it  rarely,  if  ever^  effects  a  cure,  Ijavei'an  fonnil 
that  be  had  either  to  poisori  hiaammalis  with  the  drug 
or  to  allow  them  to  die  of  the  infection.  In  a  few 
instances  he  succeeded  in  enidicating  iiagana  by 
injections  of  relatively  enormous  dosan  of  human 
blood  fltjram.  It  is  conceivable  that  injections  of  the 
eerum  of  animals  insusceptible  to  Tr^ipanommn 
hominis  might,  on  the  same  principle,  eratlieale  this 
infftction  also  ■  judging  from  the  analogy  of  Liu'eran^s 
experiments  with  mice^  the  amount  of  serum  necessary 
would  amount  to  gallons  at  each  mtting, 

8c hilling  has  made  some  hopeful  experimenta 
at  immuniaiog  animala  agjiinst  nagana  by  inocalating 
them  with  a  strain  of  trypanosomes  that  liad  their 
virulenoe  weakenwl  by  passage  through  other  animals 
feebly  suiceptible  to  the  infection, 

I  five  thl*  itomewhftt  ejiU'iitU-d  uwtitsi*  ul  wbit  miglit  have  \m.m 
oomnderecl  jt  mere  pathological  curiosity  ia  the  Uo|*e  thnt  by  eill- 
ing  attention  to  thv  subject  obiGTveiv  in  Africft  vm\  elie where  will 
L>e  on  the  outlook  for  cane^  of  fecuriing  fever  awsoci«,ti}i1  with 
4i«ilenu%t  cnUrK^l  s|ilet>n.  auftimiA^,  we«kne4fi,  and  erTtliemnloUB 
corulitioijH  of  tlie  ekui.  If  they  meet  wiih  hocU  ca»eH  it  i»  la  bcf 
lioped  ttiiit  they  will  illligenilj  aejirch  the  bload  fur  trv|iaiio- 
fuDiPii  ojK^cially  during  the  febrile  flcceuionA,  aud^  ovea  if  they 
(aW  t»  fiiMl  the  ^wnwite  in  the  hlood  by  tbe  microAooiie,  th&t  thi^y 
will  further  te^t  the  poMibility  of  ite  preieuoc  by  injvctioai  of  the 
blood  into  other  m*min&li. 
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YELLOW    FEVER. 


Definition. — An  acute,  specific,  very  fatal  febrile 
disease  occurring  epidemically,  or  as  an  endemic,  within 
a  peculiarly  limited  geographical  area.  Though  sub- 
ject to  great  variations,  its  typical  clinical  manifest- 
ation may  be  said  to  be  characterised  by  a  definite 
course  consisting  of  an  initial  stage  of  a  sthenic  nature, 
rapidly  followed  by  an  adynamic  condition  in  which 
such  evidences  of  blood  destruction  as  black  vomit, 
albuminuria,  and  haeniatogenous  jaundice  are  liable  to 
oceur.  One  attack  establishes  permanent  immunity 
The  germ  is  transmitted  by  Steyomyia  fasciata  and, 
])ossibly,  by  other  species  of  mosquito. 

OeoK^i*apiiicai  distribution. — Of  all  the  im- 
|)ortant  zymotic  diseases,  yellow  fever  has  the  most 
restricted  geographical  range.  Its  centre  is  the  West 
Indies,  whence  it  spreads  north  to  the  United  States 
and  Mexico  ;  south  to  the  Brazils  and,  at  times,  as 
far  as  Buenos  Ayres  and  Monte  Video ;  west  to 
(.Vnti-al  America,  and  across  the  Isthmus  of  Panama 
to  the  Pacific  coast,  along  wiiich  it  extends  north 
to  the  Gulf  of  California  and  south  to  Peru.  It 
occurs  also,  in  the  epidemic  form,  on  the  west  coast  of 
Africa.  Whether  it  is  endemic  tliere,  it  is  impossible 
to  say.  Neither  is  it  now  possible  to  determine  from 
existing  records  whether  it  was  originally  an  African 
or  a  West  Indian  disease. 

Yellow  fever  has  been  imported  frequently  into 
Portugal  and  Spain,  and  once,  from  Spain  into 
Italy.  Although  a  good  many  died  in  these  visita- 
tions, the  diseji.se  has  never  obtained  a  permanent 
footing  in  Europe.  Cases  have  occurred  in  seai)ort 
towns  in  France  and  England — Brest  and  Swansea, 
for  example ;  these  little  epidemics,  however,  have 
invariably  rapidly  died  out. 
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lu  several  of  the  West  ItitJia  islands  yellow  fever  is 
endemic.  Until  recently  it  ^'us  always  to  be  found  in 
Havana.  Formerly  the  Brazils  enjojfid  an  alisolnte 
immunity  ;  but  ever  &mco  J  849,  when  yollow  fever  was 
intrcxluoed  for  the  firat  time  into  liahia  by  a  ship  ivoui 
New  Orleans,  it  has  been  piuctically  endennc  in  the 
Iftrge  cities.  At  Rio  de  Janeiro^  a1  thimgh  i  n  ^^onie  y ear^ 
the  cases  are  few,  it  is  never  entiT*.4y  absent.  In  meh 
|ilaces  as  New  Orleani%  Charleston,  Monte  Video^  and 
Buenos  AyreH,  although  now  and  agiiin  epidemics  of 
gi'e^it  severity  break  out,  several  years  may  pass  with- 
out  its  appearing.  Some  of  thejse  epidemic  visitations 
bring  a  hea^'y  death- bill  ;  thus  in  New  Orleans »  in 
1H53,  7,970  people  died  of  yellow  fever,  in  1867, 
Hj(J93  i  in  Rio,  in  1850,  it  claimed  4,160  victims,  in 
1852,  1,943,  and  in  1.HS6,  l,:i97.  In  Havana  the 
annual  mortality  from  this  cause  ranged  from  500  to 
1,000  or  over. 

Influence  of  aimfmpheric  i^mi^raiurf. — These  and 
a  multitude  of  similar  fact^  show  that  the  virus  of 
yellow  fever  can  be  transported  from  one  place  to 
another,  but  for  its  development  in  epidemic  form 
it  re^juires  an  atmospheric  temperature  of  over  75' 
Fahr.  It  ceaaes  to  extend  its  area  when  the 
thermometer  sinks  Ijelow^  this  point,  and  it  stops 
abrupt  I y  as  an  epidemic  when  the  fi-eezing-point  is 
reached :  although^ — hh  i)roved  by  the  recurrence 
of  the  diseitse  two  years  in  succession  in  one  of  the 
Spanish  epidemics,  and  that  withotit  a  fresh  intro- 
duction— tlie  vitality  of  the  germ  may  not  bet  eictin- 
guished  by  frost,  Datnpna'ss  favours  yellow  fever; 
it  is  therefore  most  prone  to  occur  and  to  ^prejid 
d  urinal  the  rainy  season* 

IhmUhj  n  »ea<-^oaM  dUeasr, — The  favourite?  hannts 
of  the  <list^ise  are  the  sea-coast  towns  {moie 
especially  the  sea  front),  the  banks  of  rivers, 
and  Hat  delta  country.  Rarely  does  it  pass  far  inland, 
or  jiscend  high  ground.  Still,  there  are  many  excep- 
tions to  this  general  rule ;  for  yellow  fever  has 
been  found  far  in  land ,  and  at  a  considerable  elevation 
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(Sao  Paulo,  Brazil,  2,500  feet;  Newcastle,  Jamaica, 
3,000-4,000  feet;  Cuzco,  Peru,  9,000-10,000  feet). 
Villages  are  seldom  afiected ;  nor  does  the  disease 
readily  spread  if  introduced  into  rural  localities.  In 
spreading  inland  it  follows  the  lines  of  communica- 
tion— railways,  canals,  navigable  rivers. 

A  ship  disease. — Ship  epidemics  are  common  occur- 
rences. The  ideal  haunts  of  yellow  fever,  however, 
are  the  low-lying,  hot,  squalid,  insanitary  districts  in 
the  neighbourhood  of  the  wharfs  and  docks  of  large 
seaport  towns. 

A  place  disease. — It  is,  in  a  sense,  a  place 
disease,  like  malaria  and  beriberi.  If  the  patient 
l>e  removed  to  a  hitherto  unaffected  spot,  his  attend- 
ants and  neighbours  will  not  contract  the  disease, 
unless  the  spot  itself  first  become  infected.  The 
occurrence  of  this  place  infection  will  depend  on 
whether  the  particular  locality  affords  a  suitable 
nidus  for  the  germs  which  escape  from,  or  are  brought 
by,  the  ])atient  If  the  locality  supplies  these  con- 
ditions, then,  for  the  time  being,  the  disease  will  spread 
and  become  epidemic  ;  if  the  locality  does  not  supply 
these  conditions,  then  the  disease  will  not  spread.  It 
is  safe,  therefore,  to  visit  a  yellow  fever  patient  if  he 
is  lodged  outside  the  endemic  area  ;  but  it  is  never 
safe  for  the  susceptible  to  visit  the  endemic  area, 
whether  they  come  into  direct  contact  with  the  sick 
or  not. 

Nott  has  pointe<l  out  that  yellow  fever  occurring 
in  a  many  storeyed  building  attacks  especially  those 
li\ing  on  the  ground  floor.  It  picks  out  particular 
localities,  houses,  and  streets,  apparently  in  the  most 
capricious  way. 

Qicestion  of  portability  of  the  virus  in  futnites 
and  merchandise. — Until  recently  it  was  universally 
believed  that  the  virus  may  remain  for  a  considerable 
time  potentially  infective  in  fomites,  clothes,  merchan- 
dise, etc.,  and  in  wooden  structures  (ships). 
Thus  Strain  describes  an  epidemic  in  Sfto 
Paulo    in     which    he     believed     the     initial     cases 
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acquired  the  infection  from  unpacking  n  1k)x  of 
t-lothes  which  had  lain  at  Santos  for  some  timt'^  aiid  had 
been  damagetl  there  by  damp  afid  sea  w.tter.  The  epi- 
demic of  1893  in  the  same  city  he  tniced  to  certain  ca^es 
of  machinery  which  had  taih  for  some  months  tvi  Santas, 
On  opening  the  cases*  the  packing  «ti^w  w?i«  found  to 
Im?  damp.  Four  of  the  people  in  the  hou«e  when*  the 
ca/;es  were  openerl  got  yellow  fever  within  a  few  days. 
Many  wimilac  inwhtnc'es  have  W^n  iwidueiMl  a.^ 
conclusive  evidence  of  t!ie  portahility  of  the  virus  of 
yellow*  fever  in  Fomite^H  But  the  very  thorough  and 
CJirefiilly  conduct«Hl  ex|»erinient^s  lately  carried  out  in 
Cuba  by  Drs.  Read,  CHrmlh  »iid  AgramonteT  of  the 
United  States  Arniv»  go  far  to  prove  that  fomitew 
have  nothing  whatever  to  do  wilh  the  conduction  of 
the  disease,  laidi*r  the  direction  of  these  ^nitlemen 
a  anmlh  ill- vent iUtetl»  badly  lighted  w*ooden  hut  was 
*Tected  ne-ar  Havana  during'  tlie  |>ie\alentH^  of  epi- 
demic yellow  ftfvet'.  The  frenh  and  wtale  fomite+s  ol 
vellow  fever  patients,  in  the  Khai»e  of  noiled  liethling, 
clothes,  black  vomit*  i?te ,  were  strewn  about  or 
tttowed  away  in  great  profusion  tn  this  eIi>He  hiit,  and 
among  theni^  lyirrj^  on  heclw  thai  had  been  occupied 
reeetjtly  hy  yellow  fever  (latientH,  wearing  these 
patients'  soile<l  night  clotlies  and  w  ing  their  soiled 
binnket^.  seven  nnn  imniunea  (tliat  is  whitt^  men, 
recently  arrived  and  neviT  previously  affected  with 
ytllow  frver)  slept  durin^Tt  in  the  aggrefratc,  mxty- 
three  nights — fron*  NovemlMT  20th^  1900,  to  January 
3lHt,  inOl — with  absolute  impunity* 

Itnmnmty  acfpiireft  %  pmlom/ed  r*'sid**fi4^f  or  b*/ 
a  prt:vwii9  trthi^k.-'A  curious  fact  about  yellow  fever 
i^  that  the  natives  of^  iind  those  who  have  lived  for 
a  long  time  in^  the  endemic  area  are  practically 
exempt  tVom  the  disejise  ;  or^  if  they  are  attacke^l,  tlie 
disejisc  h  usually  of  a  vei^  mild  type*  It  is  also  siiid 
that  if  the  native  quit-Ji  the  endemic  area  his  immunity 
deeix?rt&cs  in  proportion  to  the  length  of  time  he 
reinainn  uvi'ay  ;  so  that  aft^r  long  absence,  on  hia 
return  to  the  endemic  urea,  he  may  Ix^  attacked  just 
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as  an  ordinary  visitor  might  be.  Further,  those  who 
enter  the  endemic  area  for  the  6rst  time  are  the  most 
susceptible,  the  susceptibility  decreasing  with  length 
of  residence.  It  is  probable,  therefoie,  that  at  such 
places  as  Rio  the  endemicity  of  the  disease  is  kept  up 
by  the  continual  influx  of  foreign  and,  therefore, 
susceptible  visitors.  As  one  attack  of  yellow  fever  is 
almost  invariably  protective  against  a  recurrence,  it 
has  been  suggested  that  the  relative  immunity  of  the 
Creole  is  the  result  of  an  attack  of  yellow  fever  in 
childhood. 

Race  as  inflvevcing  susceptibility.  —  Another 
curious  fact  is  tiiat  the  negro  is  little  liable  to  yellow 
fever,  and  that  when  he  gets  it  the  attack  is  usually 
mild.  The  yellow-skinned  races  are  more  susceptible 
than  tie  negio,  but  less  so  than  the  European.  It  is 
also  Faid  that  the  susceptibility  of  the  European 
increases  in  proportion  to  ihe  height  of  the  latitude 
of  his  native  place  ;  that  is,  a  Norwegian  will  be 
more  susceptible  than  a  Frenchman,  and  a  French- 
man more  than  an  Italian  or  a  Spaniard. 

Incubation  period. — The  incubation  period  of 
yellow  fever  rarely  exceeds  four  or  five  days  ;  it  may, 
it  is  said,  be  much  shorter — under  twenty-four  hours. 
The  limits,  accoiding  to  Berenger-Feraud,  are  one  to 
fifteen  days  in  the  temperate  zones,  one  to  thirty 
(lays  in  the  tropics.  The  precise  experiments  of  the 
American  observers  above  alluded  to  indicate  an 
incubation  of  from  three  to  five  days;  their  limits 
were  70  and  137  hours.  Occasionally  it  happens 
that  the  disease  breaks  out  in  a  ship  after  she  has 
been  several  weeks  at  sea,  having  had  no  communica- 
tion with  the  land  or  with  another  ship  in  the  mean- 
time. The  rationale  of  this,  and  also  of  the  prolonged 
incubation  periods  formerly  assigned  by  writers  to  the 
disease,  we  now  understand.  It  must  not  be  inferred 
from  these  ship  epidemics  that  the  incubation  period 
is  to  be  reckoned  in  weeks.  The  ship  may  carry  the 
virus  from  the  time  she  left  port,  but  the  crew  may 
not  become  infected  with  it  until  long  afterwards. 
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It  haw  been  observed  that  a  pf*rioH  of  at  least  tt 
t'ortni^Hu  elapses  between  the  arrival  uf  a  yellow  fuver 
patient  in  a  hithetio  luiniune  district  nm]  \hv 
oceiirrtttici^  of  the  tiiNt  ease  of  the  tpideiiiic  bi'  nnty 
^ave  me  to.  TImt  in  to  m.\%  that  ftlthough*  as  jstatetl 
iibovi?,  the  inciibntiijii  ju^ijod  of  yellow  fevor — tlie 
jieriod  eliipsing  hetweeri  the  iiiiro<liiftion  of  the  vinii* 
into  the  body  and  the  oii-eoniin^'  of  fevtir— ih  usually 
on]y  from  three  to  K^e  ihvvt^  yet  it  jx^rtod  of  at  least 
ten  days  um^t  elapse  l>efore  that  \irim  uaa  be  effle« 
tively  implanted*  What  Ijecomes  of  it  iluring  thene 
ten  days  ?  The  answer  to  thin  quf^itioii  Iiub  now  been 
rtiippliedj  rtiMl  with  it  the  key  to  luost  of  the  epideinio- 
1  rigieal  f lecu I i a ri t ten  of  yell o w  f e v er- 

Ihtralion  0/  the  m/ec^i?'*  prriotL — Tbi«  lh  sin^U- 
hirly  eireinnseribed.  The  Artieriean  ol*sorvers  !iave 
^bown  tbat  a  y*^ll*>w  fever  patient  is.  daiigf^rous 
to  hirt  neigh Ihju!^  *iidy  during  the  first  three  dayn  of 
the  <bHf'?i,*ie.      After  this  he  i^ainiot  coufer  infection. 

The  nrrin. —  A  great  many  atteniptn  have  been 
made  to  discover  tlie  germ  or  virus  of  yellow  fever, 
and  a  correpponding  %'ttriety  of  organ i&nii  have  been 
deseribed.  In  the  belief  tbat  some  of  these  were  tJie 
true  germs  of  the  diseiise  certain  bacteriologiat^  went 
the  length  of  pttietising  protective  incJCulHtioii  with 
attenmibMl  cnltun^s  of  their  lespeetive  orgnnisjnK^ 
whilst  othei's  ehilmrated  enrative  sent  on  the  orthodox 
1  i x\ es.  ii ot b  tie t  M  o f  e n t  h n sins 1 8  b a v  e  c  1  ai  m ed  su ceeH«e,«. 
We  now  knrjw,  however,  that  the  jc;erm  of  yellow 
fever  h  not  a  haclerium,  and  cannot  l»e  cullivated  or 
modifii*d  nil  bacteriological  lines.  Freires  Crt/f*ftf* 
cocctiH  zantJtofffnicti^i  Fiulay  h  7*etraffr7tvji  fffft^a jfaifi^ 
nnd  Biinarelli's  BacilhtH  uitvmdes  have  no  longer 
anything  but  an  historical  inten*st. 

At  the  instigation  of  the  Government  of  the 
United  Ht^trs^  these  and  other  orgiinif^ms  w^er© 
rigidly  investigated  by  8  tern  berg,  whose  standing  a  a 
a  bacteriologist  and  whose  judicial  eawt  of  nnnd 
eminently  qualitied  bim   for  forming  a  I  rust  worthy 
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judgment.  His  verdict  on  these,  and  many  similar 
organisms  for  which  pathogenic  claims  )iad  }>een 
advanced,  was  unfavourable. 

Nature  of  the  yellow  fever  germ  indicated  by 
epidemioloyy. — In  former  editions  of  this  book  I 
i*emarked,  "  The  reasons  for  the  peculiar  geographical 
limitation  of  yellow  fever  are  but  partially  under- 
stood. A  principal  reason,  undoubtedly,  is  that 
yellow  fever  belongs  to  a  somewhat  restricted  class  of 
diseases  which,  though  communicable,  are  not  directly 
so  through  immediate  conduction  from  sick  to  sound  ; 
diseases  whose  germs  do  not  pixss  quickly  from  the 
sick  to  the  healthy,  like  those  of  scarlatina  and 
smallpox,  but  have  first,  ai)parently,  to  undergo 
extracorporeally  developmental  changes  that  enable 
them  to  attack,  and  to  live  in,  the  human  body.  Such 
diseases,  seeing  that  their  propagation  demands  an 
additional  condition — the  extracorporeal  state  or 
medium — must  necessarily  be  more  difficult  to  acquire, 
must  spread  more  slowly,  and  be  more  limited 
geographically,  than  the  ordinary  infectious  diseases." 
These  remarks,  suggested  by  the  peculiar  epidemio- 
logical features  of  yellow  fever,  have  recently  received 
remarkable  coiitirmation  by  the  brilliant  work  of 
Drs.  Reed,  Carrol,  Agi-amonte,  and  Professor 
Guiteras. 

The  (jerin  occurs  itf  the  blood. — This  Di*s.  Reed, 
Carroll,  and  Agramonte  have  incontestjibly  de>non- 
strated.  They  injected  into  six  non-iunnunes  blood 
from  yellow  fever  patients.  In  this  way,  in  live 
instiinces,  they  conferred  the  disease  within  the 
recognised  limits  of  the  incubation  period.  4n  another 
experiment  they  induced  yellow  fever  by  injection 
of  defibrinated  blood.  By  their  other  experiments 
they  showed  that  the  virulence  of  the  blood  was 
de8troye<l  by  a  temperature  of  5.")'  C.  Another  point, 
already  allude<i  to.  is  that  these  exiKn-iments,  taken  in 
conjunction  with  others  to  be  presently  described, 
show  us  that  the  germ  is  present  in  the  blood,  at  all 
events  in  a  transferable  state,  only  during  the  first 
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three  or  four  days  of  tUo  di&ua^.  Yet  aiiotiior  point 
tlieae  experimeiitera  sought  tu  e-stabliah,  viz.  th^it 
this  phase  of  the  yt^llow  fever  germ  is  so  minute  thut 
it  can  \itLss  through  a  Berkofeld  filter.  Furtherj 
that  blood  froju  a  yellow  fever  irifeetiou  protluced  by 
injection  of  tilt*?red  serum  will^  on  l>eing  injectocl  into 
another  non-iinmcine,  again  confer  the  dts^ease ;  pixjviiig 
tliat  the  virus  BO  conveyed  was  not  n  lAtsUi  uierely, 
but  a  living  garni,  capttble  of  multiplying.  These 
latter  inferences  are  deduced  from  what  was  prwcti- 
eally  only  one  experiment ;  although  the  evidence, 
therefoiv,  is  somewhat  meagre,  yet,  considering  the 
high  order  of  the  otlier  work  accompli &lied  in  the 
same  tield  by  these  American  okservers,  we  are 
almost  justified  in  con  chicling  with  thein  thut,  like 
the  germ  of  rinderfwst,  of  lioi^sc-fiickness,  of  foot-ami- 
mouth  disea.se,  and  Durham's  dysentery  bfteteriuni,«.t 
least  one  phaj^e  of  the  yellow  fever  germ  a.s  it  exLstit 
in  the  bloody  though  particulate,  is  ultra- luicroecojnc. 

at/erU  of  tlie  t^erm  of  i/dlow  fover. — Having  Eatisfic  " 
themselves  by  direct  observations,  and  by  a  long  series" 
of  earefully-coiKlueted  culture  experiments  on  the 
blood,  that  the  germ  of  yellow  fever  was  not  of  a 
bacterial  nature,  guidetl  by  the  epidemiological 
considerations  det^iileil  above,  and  encom'ageil  by  the 
recent  discoveries  in  the  etiology  of  malaria,  the 
American  observers  conjectured  that  possibly,  as  in 
mularia,  the  mostjuito  was  an  essential  factor  in  the  life 
ey cl  c  of  t h  e  y el  lo  w  f e  ver  ge  r  m.  A  f t o  r  some  p  rr  1  i  m  i  iia  ry 
exjieriments,  Avhich  unfortunately  proved  fatal  to  one, 
Dr.  Ijiizoar^  of  the  original  memlierH  of  this  coun^ge- 
ouft  band  of  observers,  earefuHy  planncil,  systeniatie 
attempts  were  made  to  c<invey  yellow  fever  by  means 
of  the  bile  of  the  conimtm  West  Indian  maHr|uito, 
StG(/omt/ut  ftucmta.  Twelve  nondmniune^,  who  had 
had  no  opportuuily  of  contmcting  the  disease  from 
other  80uix;es,  were  bittf?n  by  mosquitoes  previously 
fofJ  on  yellow  fever  patients.  Of  the  men  so  bitten, 
teti  {83 '3  [jcr  cent)  rieveloped  the  disease  within  the 
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nonnal  incubation  liinite — three  to  five  days.  Sub- 
sequently Prof.  Guitenis,  repeating  this  experiment, 
obtained  a  positive  result  in  eight  (47  per  cent.)  out 
of  seventeen  non-iraniunes  bitt€n. 

The  genn  is  iwt  tratisferable  by  recently-infected 
mosquitoes. — As  might  have  been  partly  expected 
from  the  blood  inoculation  experiments  already 
described,  it  was  found  that  it  was  only  mosquitoes 
that  had  fed  during  the  first  three  days  of  the  fever 
that  were  infective.  It  was  further  demonstrated  that 
the  germ  must  undergo  in  the  mosquito  some  necessary 
developmental  process,  for  it  was  not  until  twelve 
days  had  elapsed  after  feeding  on  yellow  fever  blood 
that  the  experimental  insects  could  convey  infection. 
Repeat^xl  trials  made  with  mosquitot^s  two  to  ten 
days  after  they  htul  so  fed  always  gave  negative  results  ; 
whereas  the  sjime  insects  rarely  failed  to  infect  when 
set  to  bite  non-inmiunes  at  any  time  subsequent  to  the 
twelfth  day  after  their  yellow  fever  blood  meal.  It 
was  also  proved  that  they  retained  their  infective 
power  for  at  least  fifty-seven  days. 

Tlieseexj)erinients  fully  explain — 1st,  the  impunity 
with  which  a  yellow  fever  patient  can  be  visited  by  a 
non-immune  if  outside  the  endemic  area ;  the  mos- 
quitoes in  the  vicinity  are  not  infective.  2nd,  the 
(langer  of  visiting  the  endemic  area,  especially  at 
night ;  the  mos(juitoes  there  are  infective  and  active. 
3rd,  the  discrepancy  between  the  incubation  period, 
three  to  five  days,  of  the  disease,  and  the  incubation 
period,  fourteen  days  and  over,  of  an  epidemic  ;  the 
necessary  evolution  of  the  germ  in  the  mosquitoes 
infected  })y  the  original  introducing  patient  demand- 
ing the  s}Kice  of  time  indicated  by  tlu?  difference 
between  these  two  periods.  4th,  the  clinging  of 
yellow  fever  infection  to  ships,  buildings,  and 
localities  ;  the  persistence  of  the  germ  in  infected 
mowjuitoes  {Steyomyia  fasciata)  which  are  known 
to  Ix)  capable  of  surviving  seventy-one  days, 
and  probably  longer,  after  fee<ling  on  blood. 
5th,  the  high   atmospheric  temperature  required  for 
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ef})iclerrtic  extenaiow  of  yellow  ftiver  j  suuli  tenipernturfs 
frtvoiii^  the  rtciivities  luid  [>ropa^iiun  of  iUo  niosijuito, 

rttul  is  probiibly  necessary  for  the  evolutiou  of  the 
germ  iiL  the  iiKiijquito. 

Th<-^  jmrHllelisin  Ijotwoon  the  aetiology  of  yellow 
fever  unci  thut  of  inuhLria  id  very  coiiLj>let(%  and 
jus  titles  the  itifercnces  thtit  the  geritij  like  Umt  of 
malaria,  i^  of  a  protozoiil  nature  ;  thiit  as  a  result  of  a 
sexuaL  proct^ts  it  un<lpi';^oe^  growth  and  developnienb 
in  the  mo8(jutto ;  ami  that  the  sf>oroxoitei4  resulting 
froai  thi^  proce^^  are  emitt'ed  in  the  salivary 
secretion  of  the  inftH.*t<?fl  mosquito  when^  at  any 
time  subseijucnt  to  the  corn[>leti<in  of  the  de- 
velopmental jiroceisH^  she  proceeds  to  feeti  on  bloo<lt 
Although  the  gerrn  of  yellow  fever  aa  it  occurs  in  the 
blooil  u^ay  lie  ulti-a  niicroacopic,  the  lumlogy  of  the 
malaria  parasite  favours  the  idea  that  in  the  insect 
it  may  grow  to  a  vi^ihle  si^e,  and  that  although 
search  in  the  blood  for  the  cau>ie  of  this  grave  disease 
hitherto  has  proved  uasueceiisful^  it  may  yet  l>e 
demonstrated  in  the  tissues  of  the  mosquito.  Further, 
as  several  sp^eie^  of  UK^quito  of  the  genus  A  nophelm 
have  been  shown  t*>  foster  the  malaria  parasite,  it 
is  not  iinproliable  that  several  species  of  the  genua 
Si^i/omf/ia  may  turn  out  to  l»e  oflective  int<'nnt!diaries 
for  flii>  genu  of  yellow  feven 

$iyiii|itoiiisi — Theitr  is  the  same  variety  in  the 
initial  &ym[itoui8  of  yellow  fever  as  in  other 
speeitic  fevers.  There  may  lje  sudden  rigor  su^^er' 
vening  in  the  midst  of  apparent  health  ;  then.^  may 
he  only  slight  chills ;  or  there  may  lie  a  fieri od  ttf 
premonitory  malabc  leading  up  to  the  more  pro- 
nounced symptoms.  When  fairly  started,  the  proces- 
sion of  events  is  rapid. 

Roughly  speakings  and  provitled  there  are  no 
complications,  an  attack  of  yellow  fever  is  diviijible 
into  three  stages:  I,  The  initial  fever;  2,  **  the 
period  of  calm/'  as  it  is  called;  and  3,  in  severe 
the  period  of  Pt^action. 

The  initial  fever  lasts  usually  from  three  to  four 
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days.  The  maximum  temperature  is  generally  at- 
tained within  the  first  twenty-four  hours,  or  by  the 
second  day,  and,  in  a  case  of  medium  severity,  may 
rise  to  about  103"*  or  104"  Fahr.  During  the  three  or 
four  succeeding  days  the  mercury  slowly  sinks  to  98* 
or  99"  Fahr.,  the  daily  fluctuations  being  seldom 
more  than  half  to  one  degree.  It  occasionally  happens 
that  high  temperature  is  maintained  for  two  or  three 
days,  and  also  that  the  maximum  is  not  attained 
till  the  third  day ;  as  a  rule,  the  thermometer  behaves 
as  described,  the  maximum  being  reached  within  a 
few  hours  of  the  onset  of  the  disease. 

With,  or  soon  after,  the  initial  chill  or  rigor 
severe  headache  sets  in  and  is  generally  a  prominent 
feature.  For  the  most  part  the  pain  is  concentrated 
about  the  forehead,  in  the  circuraorbital  region,  and 
in  the  eyeballs  themselves.  In  many  cases  it  is 
associated  with  intolerance  of  light. 

Loin  [Miin  is  another  very  distressing  symptom  ; 
it  may  amount  to  positive  agony.  The  legs,  too, 
ache  excessively — particularly  the  calves,  knees,  and 
ankles  ;  they  feel  as  if  broken. 

The  face  is  flushed  and  swollen  ;  the  eyes  are 
shining,  injected,  and  ferrety  ;  the  skin  is  dry. 

What  with  pain  and  febrile  distress,  the  patient 
rapidly  passes  into  a  very  miserable  condition.  He  is 
restless  and  continually  tossing  about. 

At  tirst  the  p\ilse  ranges  from  100  to  120  per 
minute,  and  is  full  and  strong  ;  but,  as  the  disease 
progresses,  it  loses  its  sthenic  character,  gradually 
falling  in  force  and  frequency  until  at  the  "  period  of 
calm  "  it  l)ecomes  lemarkably  slow  and  compressible, 
beating  perhaps  only  thirty  or  forty  times  per  minute. 

At  the  outset  the  tongue  is  not  very  dirty,  but 
it  soon  acquires  a  white  coating  on  the  dorsum,  the 
edges  remaining  clean.  It  is  not  so  swollen  aiid  flabby 
as  in  malarial  fever ;  on  the  contrary,  it  is  often 
small  and  pointed  throughout  the  disease.  This  is 
regarded  as  an  important  diagnostic  mark  ;  taken 
along  with  the  progressive  diminution  in  the  strength 


198 


Velloiv  Pmi^ex, 


And  rnH(ueiicy  of  the  pulse^  and  the  pecaliar  behaviour 
of  the  tempefatiii^^  it  b  nearly  oonelumve  as  to  tlie 
disease  heuig  vol  low  fever*  Later,  the  tongiie  drie^^ 
and,  at  the  sjune  time,  thirst  l>eeome8  iiiloleral>le.< 
Tho  palate  ia  congested  and  swollen  ;  the  gums  may^ 
also  a  well  and  bleed. 

The  con*|e«ted  Appe^iimce  of  tlie  face  at  the  onset 
of  the  disease  tends  Uy  subside  ;  bo  thnt  hy  the  tinie 
the  astht!!nic  stag**  is  reached  the  features  may  have 
lieoome  shrunken  ixmi  small,  the  eye  sunken,  and  the 
eyelids  discoloured  by  ecchymoses. 

In  some  causes  the  skin  is  hot  and  dry  throughout; 
in  others  it  may  be  Ijcdewod  with  perspiration  fniin 
time  to  time ;  or  the  sweutltij^  may  be  constant^ 
especially  so  if  eollapse  wets  in. 

By  the  third  day  the  Hclera^  assume  a  yellowish 
tinge,  and  very  often  the  skin  acquires  the  yellow 
tjolour  ft-otn  which  the  disease  ilerive^  it^  nairie.  It 
must  Im  under.HtoDil,  liowevtT,  that  it  is  not  every 
casf?  thnt  pr€*seuts  tliis  eolour  of  Kkiii ;  in  some  it  is 
entirely^  altnent,  Viut  if  carefully  looked  for  there  is 
always  m)mo  icterun  of  the  scIene  to  l)e  discovered. 
Tlie  yellow  tin^'iii'4  of  the  skin  generally  shows  alx^ut 
the  end  of  tlie  tirat  stage,  deepenin;^  in  int4?nBlty 
as  the  t'awe  mlviiuees,  and  remaining  apparent  for 
a  csonsiderable  time  after  convalescence  has  become 
established.  It  ranges  in  depth  from  a  light  sallron 
tint  to  a  deep  mahogany  browii.  Tn  fatal  eases  it  is 
always  present ;  not  iir^cessarily  durinij  life^  but 
invariably  after  death.  The  skin  is  said  to  emit  a 
peculiar  odour  like  gnn  washings,  or,  as  Jackson  puts 
it,  like  the  smell  of  a  (iah  rmtrkot. 

Peteehiftlt  erythemat.ous,  papular,  and  t>ther  eruji- 
tions  may  show  tbi'mselves  in  ditferent  cases ;  hut  in 
yellow  fever  there  is  no  charact'*>ristif'  i-niption. 

An  important  fe^iture,  from  the  iliagniistte  as  well 
as  from  the  proguoHtie  (loint  of  view^,  is  the  appearance, 
In  some  eases  alruof^t  from  the  outset  of  the  diseASf, 
of  all*umin  in  the  urine,  togrthnr  with  a  t.end<"nry  to 
suppression.       In   mil*!    cahi^s  theH**  f»»aturi>,^   may    lie 


Symptoms,  199 

little  marked  ;  but  in  severe  cases,  particularly  daring 
the  stage  of  depression,  the  urine  may  fall  to  a  few- 
ounces,  and  be  loaded  with  albumin  to  the  extent  of 
one-half  or  even  two-thirds.  The  more  pronounced 
these  symptoms,  the  graver  is  the  prognosis.  Urea 
and  uric  acid  are  very  much  diminished,  the  former 
in  severe  cases  falling  to  1*5  gramme  to  the  litre. 
The  urine  is  almost  invariably  acid.  Bile  pigments 
show  themselves  towards  the  end  of  the  disesise 
their  appearance  is  regarded  as  a  favourable  omen. 
Haemorrhage  from  kidneys  or  urinary  tract  is  not 
uncommon. 

Delirium  may  occur,  but  is  not  an  invariable 
feature.  Usually,  after  the  initial  stage  of  restlessness 
and  acute  sutfering,  the  patient  becomes  torpid,  and 
perhaps  taciturn.  In  bad  cases  coma,  subsultus,  etc., 
may  gradually  supervene,  the  temperature  rising  as 
death  approaches  and  even  after  death. 

At  the  outset  the  bowels  are  confined.  In  the 
second  stage,  diarrhrra,  perhaps  of  black  material  re- 
sembling the  vomit,  may  supervene ;  or  there  may  be 
actual  haemorrhage  of  bright  red  blood  from  the  bowel. 
Tlie  well-known  bhir.k  vomit — always  a  grave 
symptom,  but  fortunately  not  by  any  moans  an  in- 
variable one — forms  one  of  the  most  striking  features 
of  this  disease.  In  the  earlier  stages  of  the  fever 
vomiting  of  bilious  matters  is  a  common  occurrence. 
This  may  subside,  or,  after  a  time,  give  place  to 
a  coffee-ground  vomit  which  gradually  deepens  in 
colour  until  it  l)ecomos  uniformly  black.  On  micro- 
scopic examination  the  vomited  material  is  found  to 
c<msist  of  broken-down  blood  corpuscles  and  altered 
Inemoglobin  suspended  in  a  yellowish  mucoid  fluid. 
This  material  is,  doubth^ss,  in  the  main  derived  from 
blofnl  ti-ansuded  through  the  walls  of  the  capillaries  of 
the  mucous  membrane  of  the  stomach.  It  is  intensely 
acid.  Though  the  black  vomit  may  not  always  be 
seen  in  fatal  cases  during  life,  it  is  invariably  found 
in  the  stomach  on  poaf-mnrfrm  examination. 

Sometimes    pure    bloo<l    is    thrown    up   from    the 
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Btoniacli ;  simtlax  pa^ivo  ]iti?n)orrliages  may  Uikvt 
[ilace  Uiym  alnioyt  any  part  of  the  body — from  eyes, 
ean^  liose,  uiuuth,  Vihidder,  uterus,  and  so  on* 

Death  may  occur  d«nnf»  the  early  acute  sta^e» 
being  preceded  by  a  rapid  lise  of  temperature. 

In  mild  eases  the  ^*  fieriod  of  oalm,'*  which  s€*tfi 
in  after  the  fiub&tdence  of  the  initial  fever,  may  last 
for  several  days  ^jefoi-e  convaleseence  is  eatRblishefl* 
In  such,  reeavery  once  begun  is  usually  very  rnpid  ; 
ill  H  week  from  tbe  V>egiiining  of  the  *liseasy  the 
patient  may  lie  about  again.  In  severe  case^,  how- 
ever^  the  period  of  calm  is  followed  by  a  thiixl  stage, 
the  stage  of  reaction,  in  wliich  tlie  temperatHre 
again  rise-s,  though  not  to  so  high  a  point  as  in  the 
initij^l  fever,  and  a  sort  of  remitting  fever  of  an 
adynaniic  tyjie  kee|3s  on  for  seveml  days  or  weeks. 
This  secondary  fever  is  more  prolonged  if  thero 
is  any  conijilication  such  as  abscess,  boils,  paro> 
titi»^  biiljoes,  hepatitis,  and  4io  forth.  Thf  icterus  is 
now  v*^ry  pronounced  ;  black  vomit  may  reeur,  or 
apfK^ar  for  the  first  time ;  perhaps  a  pmfusc  diarrhoea 
ends  in  col  lapse  ;  or  the  urine  may  l>e  fiiippiessetl, 
stupor,  coniaj  nufl  other  nervtaiH  synipti-inis  ensuing, 
and  ^'ery  often  ending  in  death.  In  other  instances 
the  secondary  fever  terniimites  in  a  crisis  of  sweating 
and  ft  prtdongerl  convalescence- 

Helapse  may  occur  at  any  time  tip  to  two  or  three 
weeks  after  tlie  suVisidence  of  the  initial  fever.  It  is 
sjiet^ially  prone  to  occur  if  the  i*atient  Iims  been  guilty 
of  any  dietetic  inipnidence  during  the  j^riod  of  eahn 
— a  pt^iiod  Ht  which  the  ajipetite  may  return  to  some 
extent,     RelapseH  arc  \'ery  dan^^erous. 

Profi^n&iiilfi  and  tii«irtnlit>*  —  The  prognoj^is 
in  yellow  fever  is  good  if  tint  temperature  during 
thfi  initial  fe%'er  does  not  exeeeil  103'  to  105"  Fahr. 
It  is  better  for  women  (although,  if  pregnant^  abortion 
is  almost  invariable)  and  ihiklren  ttian  for  men  ; 
better  for  old  residents  than  for  newcomers  ;  worst 
of  all  for  the  intemperate.  Aeconling  to  a  tihle  of 
209   carefnlly  observed    cases    given    by  8ternlM*rg, 
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there  were  no  deaths  in  44  cases  in  which  the  tem- 
perature did  not  rise  over  103^;  'per  contra^  in  22 
cases  in  which  the  thermometer  rose  over  1 06"  there 
were  no  recoveries.  Of  36  in  which  the  temperature 
rose  to  between  105"  and  106",  22  died  ;  of  80  with 
maximum  temperatures  between  104"  and  105",  24 
died  ;  and  of  87  in  which  it  ranged  between  103"  and 
104*,  only  6  died.  The  mean  mortality  in  the  whole 
269  cases  was  27  7  per  cent  This  may  be  taken  as 
a  fairly  representative  mortality  in  yellow  fever 
among  the  unacclimatised,  something  between  twenty- 
five  and  thirty  per  cent.,  although  in  vsome  epidemics 
it  has  risen  as  high  as  fifty  or  even  eighty  per  cent, 
of  those  attacked.  Among  the  permanent  inhabitants 
of  the  endemic  districts  the  case  mortality  is  very 
much  lower— seven  to  ten  per  cent.  During  epidemics 
abortive  and  ambulatory  cases  occur ;  in  these,  icterus 
and  other  characteristic  symptoms  are  often  absent. 
Such  cases  may  be  hard  to  diagnose  from  febricula  or 
mild  malarial  attacks.  In  them  the  mortality  is  nil. 
Some  epidemics  are  particularly  mild.  In  the  same 
epidemic  the  crises  may  vary  in  severity  from  time  to 
time. 

PatholOKiral  anatomy.-  Depending  probably 
on  haemoglobin  diffused  in  the  liquor  sanguinis  and 
tissues,  and  not  on  biliary  jngment,  the  yellow  colour 
of  the  skin  is  most  marked  in  the  dependent  parts 
of  the  cadaver,  esjx'cially  in  those  parts  which  are 
subjected  to  pressure.  PetecJiia*  are  common  in  \\\q 
skin  ;  more  considerable  extravasations  of  blood  may 
be  found  in  the  muscles.  The  brain  and  meninges 
are  hypera^nic.  The  brain  tissue  may  be  studded 
with  minute  ha'Uiorrliagic  effusions  ;  like  the  other 
tissues  of  the  bod}',  it  is  stjiined  a  lighter  or  deeper 
yellow.  T1h»  blood  in  th(^  ves.sels  of  the  general 
circulation  is  not  firmly  coagulated.  The  blood  cor- 
puscles ap}>ear  to  l»e  normal,  although  there  c«in  be 
little  doubt  that  there  is  in  this  disease  a  liberation 
of  haemoglobin,  arising,  possibly,  from  destruction  of 
a  proportion  of  the  corpuscles.     An  important  fact. 
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as  eKpUiiiing  the   Imbilitv  to  passive  hieiiion'liagt?^, 

is  tJR'  extateiioe  of  a  fatty  degeuenition  of  the  capil- 
hvries  anf!  Hnian^r  blood -vessela  The  atomiieli,  ns 
atated,  always  contaiiia  more  or  le^s  lilack  materia!, 
such  as  may  hav«  Ijeen  vomited  during  life.  Hei^ 
arid  thevi^  in  its  mucous  memlirane  are  arl*orpsof?iit 
jjatcbes  of  congestion,  and  ecehymosps,  Obser^^ers  are 
not  agree*!  as  to  t!ie  natnm  of  this  eongc^stion*  as  to 
wjiether  it  m  passive  or  inrianrmntory*  St<*rnberg 
ftajs  that  in  tJie  increase  of  lencocy  t^s  in  the  submucosa 
tliere  is  evidence  of  a  sligbt  inftaiiiniutory  action.  The 
winall  intestine  may  contain  a  iliirk%  acid  nmtcrial 
similar  to  that  in  tlie  sUiinao!),  n.nt!  doubileSsH  comin;^ 
from  the  stame  source.  Like  t!iat  of  the  Ktomaeh,  th^ 
mucous  membrane  of  the  intestine  f^hows  ]mtc?iy 
arborescent  injection. 

Ah  compared  with  other  fevers,  the  liver  is  charac- 
teri»tica!ly  atfectetl  in  yellow  finer.  As  a  rule,  if 
death  Imve  occurred  at  the  later  stages,  tbi«  orgnn  is 
somewhiit  e.v sanguine,  Tj'ial>lp,  and  prf^sents  a  yellowish 
colour  from  profournl  fatty  changes  in  the  cells. 
fJcca^ionally,  though  rarely,  it  may  l>e  hyppr?eniic 
and  dark  Jfi^n?  and  there  throuj^hont  the  ghnid 
tlie  cells — pirticularly  those  aWut  the  iieriphery  of 
the  loliules~fin  TTiicroscfipica.1  cKatuitiatitin  are  found 
to  contain  ^Icibuh^s  and  grains  of  fat.  The  nuclei  in 
scnne  instaneej^,  a^  well  as  the  protoplami  of  the  i^cUs, 
hIiow  fatty  changes,  TIjib  pi'ofound  fatty  degeneration 
of  the  liver  cells  is  well  marked  in  the  great  majority 
of  coiieii. 

The  kidneyi^  are  affMted  with  parenchymatouji 
nephritis,  Haemorrhagie  foci  under  the  capsule  and 
in  t!ie  cortex  aie  common.  The  renal  epithelium 
show^s  cloudy  swelling  passing  on  to  fatty  degenera- 
tion and  defiijnamation.  The  tubules,  hen>  .and  there, 
are  ftlled  with  infarcts,  either  of  an  all>uminoid 
material  or  of  ffSrh  of  desijuamated  epithelium, 
cori-es ponding  with  the  nunieroua  ea^ts  whicit  can  l>e 
diReovi're<l  in  the  alhuminoust  urine, 

llliiifiio«ii*i. — This   snl>jt*ct   of   the   diagnwi«  of 
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yellow  fever  has  already  l^en  treated  of  under 
"  Malaria"  (p.  150),  to  which  the  reader  is  referred. 
Practically,  the  only  two  diseases  with  which  severe 
yellow  fever  is  likely  to  be  confounded  are  bilious 
remittent  and  bilious  haemoglobinuric  fever.  The 
difficulties  of  diagnosis  are  often  very  great.  There 
is  no  clinical  feature,  so  far  as  is  known,  which 
would  distinguish  a  mild  attack  of  yellow  fever 
from  an  ordinary  febricula,  nor  any  pathognomonic 
clinical  sign  that  would  absolutely  distinguish  a 
malarial  remittent  from  yellow  fever.  Probabilities 
must  be  weighed  in  diagnosis  when  it  is  based  on 
clinical  grounds  alone.  The  only  reliable  guides  are 
the  discovery  of  the  malaria  parasite  and  the 
characteristic  pigment  and  leucocytic  variation  in 
malarial  fever,  and  the  determination  of  their  absence 
in  yellow  fever  ;  and,  when  cas(\s  come  to  the  post- 
mortem table,  the  presence  of  pigment  in  the  viscera 
in  the  former  aiul  of  extensive^  fatty  degeneration  of 
the  liver  cells  in  the  latter. 

Troatmoiif.  -Formerly  a  much  more  active 
treatment  than  that  in  vogue  at  the  pr(»sent  day  was 
the  fashion  for  yellow  fever.  It  is  now  recognised 
that,  as  with  most  specific  fevers,  the  treatment  is 
more  a  matter  of  nursing  than  of  drugs. 

Experience  has  shown  that  a  smart  purgative  at 
the  very  onset  of  the  disease  is  beneficial.  With 
many  castor  oil  is  the  favourite  drug,  but  to  be  of 
service  it  has  to  be  given  in  very  large  doses — two 
to  four  ounces.  Others  use  calomel  ;  or  calomel 
combined  with  r|uinin(» — twcmty  grains  of  each. 
Others,  again,  i)refer  a  saline.  The  purgative,  which- 
ever be  selected,  must  not  be  repeated,  or,  for  that 
matter,  given  at  all  if  the  patient  is  not  seen  until 
after  the  second  day  of  the  disease. 

Hot  mustard  pediluvia,  frequently  repeated  during 
the  first  twenty-four  hours,  the  patient  and  bath  lK*ing 
envelopefl  in  a  Ulanket,  are  in  constant  use  in  yellow 
fever  epidemics.  They  are  said  to  relieve  the  cerebral 
congestion  and  the  intense  headache.      Very  hot  baths, 
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not  ©ve^n  lie  vuiiU,Hl ;   or,  if  viiiita  liave  to  \m  m»da 

tn  thpm,  these  \'isits  bliould  bu  ati  brief  as  iHissible, 
and  not  made  during  iLe  night.  The  susceptible 
ahotdd  avoid  alr't^ping  in  tlie  lower  storeysj  of  their 
bouat%  tmd  pfiy  gtviit  attetitioii  to  their  go  lie  ra  I  hc^ilth, 
careful  I J  avoiding  atl  ejius«^s  of  phy^iiologieal  dejireii* 
siou  or  cHsturbauce.  Sailoi^  mu»t  not  be  aJlowL^l  on 
shor«. 

In  every  country  aubject  to  visitations  of  thii 
disease  tlie  sanitary  condition  of  the  towns  shouhi  be 
most  ejirefully  attemie<J  U%.  Experience  has  shown 
Uiat  nothing  invites  yellow  fever  bo  surely  as  tilth 
ami  ovi*rcrow<Hng.  Ship«  should  not  be  allovvetj  to 
eloar  from  infect<2d  ptirts,  nor  tu  enter  non  infected 
pi>ii.s  during  the  wurtu  season ^  without  ach-quate 
in!4(>ection.  If,  on  ent^rinjL^  port^  yellow  tVveriw found 
on  board,  th«  cases  should  be  isohiteil  in  a  projM^r 
iiuarantirifs  hospitjd^  the  ship  thoroughly  cleai-cd  of 
nio[st|uitoes^  and  the  passengers  ami  erew  preveotetl 
for  at  least  five  days  tnmi  communicating  with  tbe 
shore,  or  until  every  risk  of  conveying  infection  has 
"^mmd  &vfa,y.  In  the  event  of  tbe  disease  appearing 
in  a  locality  which  is  not  habitually  a  yellow  fever 
centre,  an  econoniical  ]>lan  of  dealing  with  the 
tfireat^med  danger  in  fur  the  authorities  promptly  to 
remove  the  entire  population  of  the  neighbourhood, 
with  the  exception  of  tbe  insu.st'eptihle  and  those 
in  al  tendance  on  tbe  sick,  and  to  place  the  ileportr^d 
1  lO [nil alio u  before  dispersion  in  a  ten  days*  quaran- 
tine camp,  Mf  an  while,  the  infected  area  nmst  be 
rigidly  isulatiMl  and  it>s  mos(|uitoes  destroy e<i  In  this 
way  the  sprejid  of  the  (iiscjise  will  be  ]>revented. 

In  the  event  of  yellow  fever  bi-eaking  out  in  tbe 
erew  of  a  man-of-war,  the  cases,  if  jjossible,  should 
be  sent  HHboi*e»  and  the  ship  hurried  north  or  aouth 
intu  colli  weather,  anj'  nvijs<|uit<5ea  which  may  have 
found  their  way  on  buanl  Wing  at  once  destroyed, 
< >r,  in  the  case  of  a  large  town,  the  method  which  wiu 
so  successfully  adopted  by  Sui^eon- Major  Gorgas, 
U.S.A.,    may    be    adapted.     Cases    of   yellow  fever 
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should  be  immediately  reported,  and  the  patiente 
promptly  protected  froui  mosquito  bites  by  wire 
screens.  At  the  same  time  the  systematic  destruction 
of  mosquitoes  in  the  patients'  and  neighbouring 
houses  must  be  rigidly  enforced,  the  fumes  of 
pyrethnim  or  of  burning  sulphur,  or  other  insecticide, 
being  employed  to  stupify  the  insects,  which  should 
afterwards  be  swept  up  and  burned.  In  this  way, 
in  1901,  yellow  fever  was  stamped  out  in  Havana  in 
ninety  days,  a  city  wliere  for  the  previous  one 
hundred  and  forty  years  it  had  held  uninterrupted 
sway. 

Guiteras  ha.s  shown,  in  a  practical  manner,  that 
yellow  fever  patients  may  be  admitted  to  the  wards 
of  a  general  hospital  or  be  nursed  in  private  houses 
with  impunity,  provided  they  are  ])rotected  by 
effective  mosquito  netting  from  mosquito  bite  during 
the  first  three  or  four  days  of  their  illness. 

The  introduction  of  yellow  fever  into  Asia. — 
There  is  an  important  matter  in  connection  with 
this  disease  which,  in  the  near  future,  ought  to  be 
made  a  subject  for  international  consideration,  and 
that  is  the  prevention  of  the  spread  of  yellow  fever 
to  Asia,  the  Etustern  Archipelago,  Polynesia,  and 
Eiist  Africa,  It  has  spread  in  the  past  to  Europe  ; 
this  is  a  comparativc^ly  unimportant  matter,  as  the 
climatic  and  hygienic  conditions  in  that  continent 
are  not  favourable  to  the  extension  of  the  disease. 
It  is  otherwise  in  this  res[>ect,  it  is  to  be  feared,  with 
Asia.  Fortunately,  yellow  fcjver,  so  far  as  known, 
has  never  appeared  in  the  crowded,  filthy  cities  of  the 
East ;  but  should  it  ever  be  introduced,  the  favour- 
able climatic  c(jnditions,  the  surpassing  filth 
everywhere,  the  presence  of  Stff/onn/ia  mosquitoes, 
and  the  too  frequent  absence  of  etiicient  sanitary 
machinery  will  enable  it  to  s[)read  like  wild- 
fire. The  probable  rciison  of  its  non-intro<luction 
into  Asia  is  that  the  trade  route  from  the 
West  Indies  to  China  and  India  has  hitherto  not 
been  a  direct  one,  but  has  piissed  by  a  long  circuit 
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Hther  to  tine  north  or  to  tite  f«outh.  When  the  A  mericim 
iiit'er-oceanie  eaniil  has  been  cmistnieted,  thero  will 
Ite  direct  and  rapid  comniunio&tion  >>etweea  t\\e 
prtf*Hent  yellow  fever  centres  and  Asia.  With  thiw 
more  direct  and  more  rapid  coinnjunication  th<:>rt^  will 
arifle  a  corresponding  rii^k  of  spreading  yellow  fever 
into  a  hnge  section  uf  tropiciil  huTnunity  wliich  has 
hithorto  enjoyed  exemption  from  one  of  the  ilufuJlieAt 
dt^a.se!}  aftileting  mankind.  An  infeeted  inosijuito 
(and  Stf*(jf>myia  fa^iaia,  according  to  tiilt?^,  m 
tt  good  traveller),  either  shipped  hy  accidt'iit 
or  brought  on  li^mrfl  by  some  thoughtlens  or 
tnalieiniiH  person,  conld  easily  be  i*ori%*eyed  alive 
to  the  shores  of  Asia,  and  would  snrth^e  to  8et,  so  t*) 
spoak,  the  whole  of  the  tropical  seetitm  of  tlie  Hasten i 
hemisphere  in  a  blaze.  The  history  of  the  Bpread 
of  disease  by  the  rapid  niethofls  of  mod«ni 
travel  is  full  of  examples  that  should  serve 
as  a  warJihig  to  our  rulers  and  resix>nsihle  sanitary 
authoritiei.  Let  us  hope  that  before  the  Central 
Americjin  canal  is  completed  this  important  matter 
will  jt*s!iHve  the  attt^ritioii  it  demands,  and  that  due 
imre  will  l>e  exercined  that  America  does  not  recipro- 
cate the  iiUroduction  of  cholem  from  Asia  by  a 
return  (jift  of  yellow  fc^er. 
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DENGUE. 


Definition.— Dengue— derived,  according  to  Hirsch, 
from  the  Spanish  equivalent  of  "  dandy  " — is  the 
name  applieil  to  a  specific  and  highly  infectious  fever 
peculiar  to  warm  climates.  It  occurs  usually  in 
widespread  epidemics.  Once  introduced  into  a  com- 
munity it  extends  with  gi*eat  rapidity,  affecting  a 
large  proportion  of  the  inhabitants  ;  in  these  respects 
it  resembles  influenza,  a  disease  with  which  it  has  by 
some  been  confounded.  Dengue,  however,  differs  from 
influenza  in  many  respects,  chiefly  in  being  attended 
with  a  well-marked  rubeoloid  eruption  and  peculiarly 
severe  rheumatic-like  pains  in  the  joints  and  limbs, 
and  in  not  being  accompanied  or  followed  by  pul- 
monary and  other  serious  complications. 

Oeog^rapiiieal  diMribution  and  mode  of 
spread.— Most  parts  of  the  tropical  world  have 
Ijeen  visited  at  some  time  or  another  by  dengue. 
From  a  study  of  the  dates  of  the  various  epidemics,  it 
would  seem  that  there  is  a  tendency  for  it  to  assume 
j)andemic  characters  about  once  in  every  twenty  years. 
The  last  great  wave  occurred  in  the  early  'seventies. 
Perhaps  of  all  places  in  the  world  it  is  most  fre- 
quently met  with  in  the  West  Indies. 

Recently  dengue  has  appeared  in  Syria,  Asia 
Minor,  on  the  /Kgean  shores  of  Gi-eece  and  Turkey, 
and  in  North  Queensland,  Australia  (1895-97). 
Early  in  the  last  century  it  was  seen  in  America,  as  far 
north  as  Charleston  and  Philadelphia  in  the  United 
States,  and  as  far  south  as  Sao  Paulo  in  the  Brazils. 

Like  other    infectious   diseases,  dengue    tends    to 
advance  along  trade  routes  and  Hues  of  communica- 
tion.    Thus,  starting  from  Zanzibar,  the  epidemic  of 
1870-73  first  reached  Aden,     Thence  it  travelled  to 
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Buex  on  the  one  side  and  to  Indui  on  Uie  otht*r. 
Pa&tfitig  to  8iiigi4pore,  it  followef!  the  tiiule  routee  to 
Cochin  China  and  Chin^L^  spreiuling  at  the  siirne  time 
to  the  Lslamb  of  the  Eastorn  Ai\'hi|icIago.  Fit>m 
Inilift  it  was  carnt.Ni  by  the  eootie  ^%\\m  to  Mauri tiuii 
and  Reunion  in  1>«73» 

An  epidemic  whtdi  1  witiiesat*tl  in  Amoy(1872) 
illu.^trabeci  very  well  a  eharacteristie  feature  of  dengtie 
epideinic3i ^namely,  the  [>ec;uHar  suddenness  of  their 
rise  and  extension,  and  the  general  pi-^ valence  of  the 
disease  in  an  affected  com m unity.  I  am  under  the 
mark  when  I  say  that  in  thi^  particular  epidemic 
quite  75  per  cent,  of  natives  and  foreigners  were 
attacked  withiji  a  very  tVw  weeka.  All  ages  and 
oceupatiouB,  both  ssexes,  «,ndpe<iple  in  every  condition 
of  life,  were  alike  subject  to  it.  About  the  tirst  week 
in  August  I  heard  that  a  peculiar  disitaar.i  had  ap|»earpd 
in  the  town  ;  by  the  end  of  the  £>eeond  wetik  the  eases 
were  numerous,  whole  fanjiliea  boing  |iro^trattKl  &t  a 
titne.  A  week  latter  the  cases  were  itlli  more  iiumer- 
oUHj  and  by  the  cud  of  the  moiith  sij  geneml  Wfia  the 
disease  that  the  badness  of  the  town  w/ts  8cnouBly 
interfered  with*  ^^  tho  end  of  the  following  month 
—that  is  to  say,  in  about  eight  weeks  fi^oru  the  first 
appearance  of  the  epideuiic^all  the  Kuseeptible  ap- 
parently had  passed  through  it,  juul,  so  far  as  Amoy 
residents  were  concerneih  the  disease  was  at  an  end, 
ceases  only  occurring  for  a  few  week^i  longer  in  visitors 
from  unatfact-cd  disitricts.  This  course  seems  to  be 
fairly  typical  of  all  dengue  epidemics, 

^Etlolog)r*—firVr?ii.— Nothing  definite  is  known 
as  to  the  virus  of  this  disu^ise.  Pre4«iuibly  it  is 
similar  in  its  nature  to  that  uf  all  the  other  oxanthe- 
niatous  fevei^s^  disea^s  to  which  dengue  is  manifestly 
intimately  allied,  Dr,  Harris  Oi-aham  (Medktd 
Record,  New  York,  Februnry  8th,  H>02),  describes 
an  intracorpuscutar  amieba^  resembling  Piroauiua 
biffemiiium,  which  lie  states  he  founii  in  tlie  bloo<l  of 
dengue  patients  in  TIeyront,  Byria.  The  same 
observer  maintains  that  certiitn  ej^periments  which  he 
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made  tend  to  show  that,  like  yellow  fever,  dengue 
is  communicated  by  a  s|)ecie8  of  culex  acting  as  an 
intermediary. 

Influences  of  meteorological  condiiioiis. — When 
dengue  spreads  beyond  its  ordinary  tropical  limits, 
as,  for  example,  in  the  epidemics  of  Philadelphia  and 
Asia  Minor,  the  extension  occurs  only  during  the 
hottest  part  of  the  year — in  the  late  summer  and 
early  autumn.  Hitherto,  such  epidemics  have  been 
arrested  on  the  approach  of  winter.  Even  when 
occurring  within  the  tropics,  dengue  prevails  princi- 
pally, though  not  exclusively,  during  the  hottest  part 
of  the  year.  High  temperature  seems,  therefore,  to  b© 
one  of  the  conditions  it  demands. 

Epidemics  occur  indifferently  during  the  dry  or 
the  rainy  seasons,  the  hygrometric  condition  of  the 
atmosphere  being  without  manifest  influence. 

Usually  a  coaitt  disease. — It  would  appear  that 
dengue,  like  yellow  fever,  j)refer«  the  coast  line  and 
the  deltas  and  valleys  of  great  rivers  to  the  interior 
of  continents.  There  are  many  exceptions  to  this 
rule;  in  1870-73  it  spread  all  over  India.  The 
distribution  and  concentration  of  population  on  the 
sea-board  and  along  rivers,  and  the  freedom  of  com- 
munication Ixitween  communities  solocated,  probably 
determine  this  preference  for  such  localities. 

As  a  rule,  elevated  places  enjoy  a  relative 
inmiunity ;  if  the  disease  is  introduced  into  such 
localities,  it  does  not  sj)read.  To  this,  again,  tliere 
are  exceptions,  for  the  Syrian  epidemic  referrcnl  to 
prevailed  in  cert^iin  spots  1,000  to  5,000  feet  above 
the  sea. 

The  incubation  period  seoms  to  be  somewhat 
variable.  It  is  certainly  not  a  long  one.  I  have 
seen  a  case  in  which  it  could  not  have  exceeded 
twenty-four  houi-s.  Some  observei-s  place  it  at  five  and 
even  seven  days ;  this,  I  feel  sure,  is  an  over-estimate. 
One  to  three  days  seems  to  be  near  the  truth. 

Symptoms* — Initial  fever  and  eruption. — An 
attack  of  dengue  may  be  preceded  for  a  few  hours  by 
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a.  feeling  of  miUaiae  or^  perhaps^  hy  pciiiiful  rheumatic' 
like  twinges  m  a  Uml>»  toe,  fitiger^  or  joint,  Uaually 
it  sets  i\\  quik*  Hmldenly.  A  partient,  denser jbing  his 
e3tj>erience,  saiil  that  iti  the  morning  he  got  up  ft*<*]ing 
fjuitif  wcllj  but  before  he  could  complete  his  dressing 
he  was  so  pi'ostrat^^i  by  pftiri  and  fe\ er  tliat  further 
exertion  waa  impoiitsibh^j  and  he  had  to  crawl  Imck  t*> 
bed  again,  Similar  stories  ilhif^trative  of  the  sudden 
incidence  of  tlie  gyniptouis,  c insulate  during  ^x^ry 
epidemic  cif  ciengup*  Sometimes  the  fever  is  usljrred 
in  hy  a  feeling  of  chilliness  or  even  by  a  smart 
rigor ;  sometimes  a  deep  flushing  of  the  face  is  the 
first  sign  of  tlie  disease. 

However  introduced,  fever  rapidly  incre^i.ses,  Th© 
Jiead  and  eyeballs  ache  excessively,  and  some  limb 
or  joint,  or  even  the  whole  lK>dy,  is  riu.*ked  with 
peculiar  s^tiff,  rheumatic- like  paiii^,  which,  a!4  the 
patient  s(x>n  flincovers,  an?  very  much  aggravated  hy 
movement  The  loins  an^  the  sc*at  of  great  discomfort, 
amounting  in  some  cases  Ui  actual  pain  ;  the  face— ^ 
particularly  the  lower  part  of  the  forehead,  round  the 
eye^i  anrl  over  the  malar  lK>nes —becomes  wuffused  a 
deep  purple ;  and  often  the  skin  over  fiart  or  the 
whole  of  tije  hmiy,  and  all  visible  mucous  surfaces  are 
more  or  It^ns  flushed,  that  of  the  mouth  and  throat 
Ijeing  sore  fr'om  congestion  and  jverhaps  from  small 
superticial  erosions.  The  eye^  are  usually  mudi  ^ 
injected  ;  very  often  the  whole  face  is  bloat^^sd  and 
swollen.  This  congested  erythematous  state  of  the 
wkin  constitutes  the  so-called  initial  eruption. 

These  sympt^ima  l>ect>niing  in  severe  case^  rapidly 
intensified,  the  patient,  in  a  few  hours,  is  completely 
prostrated.  His  pulse  has  risen  to  120  or  more  ;  his 
temperature  to  103\  in  some  caises  to  105%  or  even  | 
to  l06^  He  is  unable  to  move  owing  to  the  intense 
headaclie,  the  seveiM"?  pain  in  limbs  and  loins,  and  the 
profound  sense  of  felirilc  prostration.  Fi-om  time  to 
tinje  the  skin  njay  lie  moistened  by  an  abortiTel 
pt^rspi ration,  liut  for  the  most  pail  it  is  hot  and  dry. 
(jastric  oppression  is  apt  to  be  urgent,  and  vomiting 
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may  occur.  Gradually  the  tongue  acquires  a  moist, 
creamy  fur  which,  as  the  fever  progresses,  tends  to 
become  dry  and  yellow. 

Defervescence. — In  this  condition  the  patient  may 
continue  from  one  to  three  or  four  days,  the  fever 
declining  somewhat  after  the  first  day.  In  the  vast 
majority  of  cases  this,  the  first  and  most  acute 
stage,  is  abruptly  terminated  about  the  end  of  the 
second  day  by  crisis  of  diaphoresis,  diarrhoea,  diui-esis, 
or  epistaxis.  When  epistaxis  occurs  the  relief  to  the 
headache  is  great  and  immediate.  On  the  occurrence 
of  crisis  the  erythematous  condition  of  the  skin,  if 
it  has  not]  already  disappeared,  rapidly  subsides.  In 
a  proportion  of  cases,  and  particularly  in  certain 
epidemics,  crisis  does  not  occur,  the  fever  slowly 
declining  during  a  |)eriod  of  three  or  four  days.  Thus 
the  urgent  symptoms  abate,  and  the  patient  rapidly, 
or  more  slowly,  passes  from  what,  in  many  cases,  may 
be  described  as  the  agony  of  the  first  stage  to  the 
comparative  calm  and  comfort  of  the  second. 

TJie  interval. — When  the  second  st^ige  is  estab- 
lished and  the  thermometer  has  sunk  to  nonnal, 
the  patient  is  sufiiciently  well  to  leave  his  bed  and 
even  to  attend  to  business.  An  occtusional  twinge  in 
the  leg,  arm,  or  finger,  or  a  tenderness  of  the  soles 
of  the  feet,  and  perhaps  giddiness  in  walking,  may 
remind  him  of  what  he  has  gone  through  and  warn 
him  that  lie  is  not  quite  well  yet.  But  the  tongue 
cleans,  and  the  appijtite  and  sense  of  well-being  return 
to  some  extent. 

Termhutl  fever  and  eruption. — This  state  of 
comparatively  good  health  continues  to  the  fourth, 
fifth,  sixth,  or  even  to  the  seventh  day  counting  from 
the  commencement  of  the  illness.  Then  there  is 
generally  a  return  of  fever,  slight  in  most  cases,  more 
severe  in  others.  It  is  usually  of  very  short  dura- 
tion— a  few  hours.  Sometimes  this  secondary  fever 
does  not  occur  ;  probably  it  is  often  overlooked.  With 
the  recurrence  of  the  fever  an  eruption  of  a  rubeolar 
character  appears.  The  pains  likewise  return,  perhaps 
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ill  more  than  tLeir  original  fieverity.  Thaugh 
the  fever  subsides  in  a  few  houn),  the  eruption,  nt 
times  very  evanejjcent,  may  keep  out  for  two  or  three 
days  longer,  to  be  followed  very  generally  Ijy  an 
imperfect  furfuniceous  desquamation.  It  neldom 
happens  that  the  fever  or  painw  at  tViia  stage  ke*>p  the 
patieat  in  1>ed^  although  that  \^  the.  hest  phtee  for  him 
if  a  comfortable  and  speedy  cotivaleseence  is  dejiired, 
Harelj»  in  this  seconrlary  fever,  doeH  the  thermometer 
rise  to  103^  The  temperature  falls  rapidly  t*>  lielow 
the  normal  Ibie  on  the  setting  in  of  diaplioresis^ 
or  diarrhoea^  or  of  some  form  of  crisis, 

Charaeiern  of  the  eruptiatL — The  terminal  eruption 
of  dengue  possesses  %*ery  detinile  eharacters.  It  is 
aljsent  in  a  very  few  cmses  only  i  in  many  of  those 
cages  ill  which  it  is  suppose*  1  to  be  abflentt  l»eing 
slight,  it  is  overlooked.  As  stated,  tlie  eruption  is 
i^ubcolar  in  eliaracter.  It  usually  comniencea  on  the 
palms  and  backs  of  Uie  hands,  extending  for  a  short 
distance  up  the  forearms*  Its  development  is  often 
Mgocflatecl  with  aensfttinng  of  piicking  and  tingling. 
On  the  pabns*  of  tlic  hand  th**  spots  are  ot  first  at>out 
the  size  of  a  simall  pea,  ciix^ular,  dusky  red,  and 
sometimes  slightly  elevated.  The  eruption  t]uickly 
extends  and  is  best  seen  on  the  back,  cheat,  upper 
arms,  and  tbigha.  In  these  KitnatioDS  it  appeats  at 
first  aa  isolated,  slightly  elevat^l^  circular,  n/ddisb 
brown,  rulMjoloid  spots,  from  one-eighth  to  one- half  of 
an  inch  in  diameter,  thickly  scattered  over  thesut-face, 
each  spot  being  isolated  and  surrounded  by  sound 
skin.  Aftt?r  a  time  the  spots,  enlarging^  may  coalesce 
in  places;  thus  irregular  red  patches  from  one  to 
th  ree  inches  i n  diameter  are  fonne<J.  ( )rj  perh ji  ps,  there 
is  a  general  coalescence  of  sprtt\  isolating  here  and 
there  patches  of  sound  skin  ;  in  this  case  the  t^lamb 
of  wound  skin  ^ve  rise,  at  first  t^igUt,  to  the  impi'esf^ion 
that  they  coiiatitnte  the  eruption-^ a  pale  eruption,  as 
it  were,  on  a  scarlet  ground.  In  a  few  instanccii  the 
whole  integument  may  l»e  covered  with  one  unbroken 
sheet  of  red.     The  rawh  h  usually  most  ]irofu3c  on 


Si'SfPTOMS.  21$ 

the  hands,  wrists,  elVjows,  and  knees :  in  these 
situations  it  is  generally  coalescent,  and  there,  too,  it 
may  be  detected  though  absent  elsewhere.  The  s|K>ts 
disappear  on  pressure,  and  never  or  rarely  become 
petechial.  They  fade  in  the  order  in  which  they 
appear — first  on  the  wrist  and  hands  ;  then  on  the 
neck,  face,  thighs  and  \jodv  :  last  on  the  legs  and 
feet 

Desgfiamation. — Desquamation  may  goon  for  two 
or  three  weeks.  In  many  it  is  t riding  in  amount ; 
for  the  most  jiart  it  is  furfuraceous.  Rarely  does  the 
epidermis  peel  off  in  Hakes  of  any  magnitude ;  never 
in  the  broad  sheets  seen  after  scarlatina.  Often  for  a 
day  or  two  desquamation  is  accompanied  by  intense 
pruritus. 

Canvaleitcence. — In  some  instances,  and  in  some 
epidemics,  the  disease  terniiiiat€*s  with  the  fading  of 
the  eruption  :  app«'tit«*  and  strentrth  gradually  return, 
and  the  patient,  after  a  few  days  of  debility,  I'tvls 
quite  well  again. 

77i/;  rhen inatoid }xi'ni8. — With  most,  their  troubles 
do  not  end  so  soon.  For  days  or  weeks  some  muscle, 
tendon,  or  joint  is  the  seat  of  the  [>eculiar  pains,  which 
may  become  so  severe  as  to  send  their  N-ictim  Imck  to 
bed  again.  S)nie times,  tbrt^  or  four  weeks  after  all 
apparent  trace  of  the  disease  has  vanisbeil,  a  joint  or 
a  muscle  will  be  sud<lenly  disabUn^^l  by  an  attack  of 
this  (lescri{>tion.  This  may  occur  in  patients  who 
during  the  acute  stage,  sutiered  little  or  no  i»ain.  A 
finger  or  toe,  or  a  joint  of  a  finger  or  of  a  toe,  m«iy 
alone  suffer.  Of  all  the  joints,  p<Tbaps  the  kntn*  is 
most  frequently  afFdCted  ;  but  wrists  or  shoulders  are 
often  attacked,  and  their  iissociate<l  muscles  may  even 
undergo  considerable  atrophy  fn^m  enforced  disuse. 
The  soles  of  the  feet,  too,  and  the  tars;il  artioulatitms 
are  favourite  sites. 

The  pains  of  dengue,  thovse  occurring  during 
the  initial  fever  as  well  as  those  that  may  be  reganknl 
as  sequehe,  are  difficult  to  locate  with  precision  ;  the 
joints  or  muscles  affected  may  be  percussed,  pn'ss<»d, 
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or  movad  with  impunity*      Du  Brun  locates  thoae 

aasociateci  witTi  tlie  kniH*  in  the  thigh  muscles,  which, 
he  aaya,  are  painful  on  deep  pi'essure. 

The  paina  are  worst  usually  on  getting  out  of  bed  . 
in  the  niorningt  and  on  moving  the  affected  partitfter 
it  hfis  l»een  at  rest  for  some  time.      They  ave  n-hevedj 
somewhat  by  rest  and  warmtlK     Pa.'isive  movemenU^ 
are^  as  st4it*.Hl,  not  painful,  hut  any  n^si.stance  t^  the 
movement  of   the   limb  may  caun**   acute   suflfcring* 
When  n  nmscle  is  aflbcted  the  pain  is  aceomimnied  by 
a  s€iis(^  of  |x>werle«sne99. 

Other  tYmi^dwiioi'is  aiui  se^jteArp,- — Convalescence 
may  be  very  much  delayed  by  the  pei'sistence  of 
t!ie»e  pains ;  also  by  anorexia,  by  general  debility, 
TuentJil  depti^siiion,  Klee|>les«nes*!,  evaneseent  fe\  erish 
attacks,  \MnK%  urtirarial,  Hchenotd  and  ]uiptilar  I 
eru[itions,  and  by  troublesome  pruritus*  Among 
sequehe  and  complications  may  l>e  mentioned  enlarge- 
ment of  the  lymphatic  glands  (particularly  the 
sujH^rtictal  eer'vical),  orchitk,  possibly  endocarditis 
and  j>ericiirilitis^  hyperpyrexia,  jmr]3ui'a,  and  hieuior- 
rhagea  from  the  mouth,  nose,  Ijowel,  and  u  tern  a. 
Miscarriage  is  rare.  The  urine  sometimes  contains  a 
trace  of  albumin,  but  true  nephritis  does  not  oceur. 

Varidhiliiif  of  cpu/tmic  ii^jie. — Judgin^r  from  the 
publishad  descriptions,  there  is  eon  side  nible  variety 
IB  the  i^niptoins  of  this  diseaiw^  in  diffetH?nt  plaee^  and 
in  diflerent  epideudcs,  Si:*nje  authors  mention  swelling 
and  redness  of  one  or  more  joints  as  a  common  and 
prominent  symptom  ;  othei-s  refer  to  metastasis  of  the 
pains,  enlargement  of  the  submaxillaiy  glands,  orchitis*, 
numtal  depresaioTi,  hieiuorrluvgea,  and  so  forth,  as 
l>eing  frequently  present,  However  this  may  l>e, 
the  essentia]  symptoms  in  well-marked  eases  are  the 
same  practically  everywhere,  and  in  all  epidemics ; 
these  are,  suddenness  of  the  riJ^e  of  temperatiire, 
an  initial  stage  of  skin  congestion,  limb  and  joint 
pains,  and  a  t-erminal  rul*eoloid  eruption. 

lielapsrs  ace  not  rmcommon  in  dengue,  and  second 
and   even    third    attacks  during  the  same  epidemic 
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have  been  recorded.  As  a  rule,  however,  suscepti- 
bility to  the  disease  is  exhausted  by  one  attack. 
According  to  Hare,  in  the  recent  Australian  epidemic 
the  immunity  acquired  by  an  attack  did  not  persist 
beyond  one  year. 

mortality. — In  uncomplicated  dengue  the  mor- 
tality may  be  said  to  l>e  almost  nil  (0  1  per  cent., 
Hare).  In  the  CAse  of  very  young  children,  con- 
vulsions and  delirium  may  occur  and  cause  anxiety  ; 
and  in  the  aged  and  infirm,  and  in  those  sutt'ering 
from  chronic  exhausting  disease,  an  attack  of  dengue 
may  prove  a  serious  complication.  Charles  describes 
a  pernicious  form  which,  though  rare,  was  veiy  much 
dreaded  in  Calcutta.  In  these  cases  the  lungs  became 
oedematous,  and  the  patient,  growing  drowsy  and 
cyanotic,  i-apidly  passed  into  a  comatose  condition 
with  a  tendency  to  hyperpyrexia,  and  died.  Some 
writei*s  stjite  that  the  gjavity  of  any  given  case  is  in 
direct  proportion  to  tlie  abundance  of  the  eruption ; 
others  deny  this. 

In  Europeans  an  attack  of  dengue  very  oft<'n 
leads  to  a  condition  of  debility  necessitating  temporaty 
change  of  climate,  or  even  return  to  Europe.  In 
}x)th  Europeans  and  nativ(^s  the  attendant  lowering 
of  the  resistive  ])Owers  predisposes  to  other  and  more 
<langerous  diseases,  such  as  malaria,  dysentery, 
phthisis,  and  so  forth  ;  consequently  dengue,  other- 
wise a  l>enign  disease,  may  b(*come  a  source  of  pub- 
lic danger.  It  is  probable  that  it  is  in  this  indirect 
way  that  the  general  mortality  is  increased  during  a 
visitation  of  this  disc^ase,  as  has  been  observed  in 
several  epidemics. 

Iflorbid  ansiloiiiy. — On  account  of  the  low 
mortality  post- inort via  records  are  ff»w.  Nogue,  who 
observecl  two  epidemics  of  dengue  in  Cochin  China 
(1895-96),  made  iour  posf-morf^m  examinations  in 
this  diseas(\  Tn  these,  pulmonary  and  intracranial 
inflammation  were  the  special  features.  The  menin- 
gitis amounted  to  adhesions  and  S(M*o-purulent 
infiltration  of  the  i)ia  mater. 
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with  3*ellow  fever,  r6tli*^ln,  scarlatinajineaslps,sj(iliiHtlc 
roseola,  influenza^  i}ienmfltic  and  iiialarial  fevers.  A 
knowledge  of  the  distinctive  feutures  of  these  diseases, 
and  tho  fact  thai  dengiie  is  fittended  with  a  vm^h  tiiid  ' 
with  articular  pain^,  and  that  it  occurs  in  j^nntt 
and  rapidly  sp Hiding  ejadcjiiicji,  should  prevent  any 
senoiiB  error  in  diagnosis. 

Tr«afiit«iit« — Were  it  posaiV^le  to  wccaii^  perfect 
isolation  for  th*^  individijal  dunng  an  epideiuic  of 
dengue,  doubtless  he  would  escape  the  diijeaae.  Even 
ccjniparativi?  istdalion  18  attended  with  dimiidKlked 
liahiljty.  In  Ainoy,  in  the  epidemic  of  187ti,  those 
forttigtiers  who  lived  in  a  more  or  !esK  isolated  suW 
urban  situation  wf*re  very  much  les-H  a  dec  ted  than 
were  tho^  who  lived  in  the  native  town,  or  tUaji 
those  whose  occupations  threw^  thcni  mnch  into 
contact  with  the  natives.  But  thuugh  tlii*,  and 
ilmilar  facts  poiut  to  the  theoretical  possibility  tif 
avoiding  dengue  during  an  epidennc,  in  the  orilinary 
conditions  of  life  in  the  tropics  prophylactic  measures 
for  the  tnaa^  such  as  they  would  suggr^it,  are 
imfiracticable.  Specially  delicate  individnaK  liartieu- 
larly  the  sulijeet^  of  tulxTCular  or  renal  fliKease, 
BluHild  he  ihmlated,  or,  Iietter,  should  leave  for  a  time 
the  epidemic  locality* 

Like  the  allicti  fevcm,  dengue  runs  a  definite 
courie  *  therefore  it  is  uBeleRs  to  rttiempt  to  cut  it 
alrort.  The  patient  should  go  to  l>ed  so  soon  as  he 
fcele  ill,  fiiul  he  should  keep  his  room  till  the  terminaj 
ernption  ha&  quite  disappeared  and  lie  feef§  well 
again.  Ten  daj^s  iB  not  Um  long  to  allow  in  severe 
attacks.  An  in  inflnenm,  light  liquid  dietj  rest,  and 
the  avoidance  of  chill  t^mduco  powerfully  t*>  a  speedy 
and  sound  convalesoencf*.  At  the  outeet  of  the  fever 
Rorae  saline  diaphoretic  mijcture,  with  aconiti',  may  l>e 
prescribed  with  ail  vantage*  If  the  pains  lie  severe 
and  tlie  fever  high,  antipyrin,  or  phenncetin,  or  l>e1la- 
donna  will  give  great  relief.  Cold  applications  to 
\\w  head  are  comforting.     If  the  teini>emturt*  rises 
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to  105"  or  over,  cold  sponging  or  the  cold  bath  ought 
to  be  had  recourse  to.  If  the  pains  continue  very 
disti-essing,  a  hypodermic  injection  of  morphia  will 
afford  welcome  relief  and  do  no  harm.  Purgatives 
and  emetics  should  be  avoided  unless  pronounced 
constipation,  or  a  histor}-  of  sui-feit,  urgently  demands 
their  exhibition.  The  pain  caused  by  the  muscular 
movements  entailed  by  the  effici(»nt  action  of  i)urga- 
tives  more  tlian  counterlmlances  any  advantage  the 
latter  might  othen^'ise  bring.  Wine  in  the  (^rly 
stage  is  not  advisable.  Freslily  nuide  lemonade  or 
iced  water  will  be  found  the  most  accept^ible  drink 
during  the  fever. 

For  the  pains  experienced  during  convalescence, 
rubbing  with  opium  or  belladonna  liniment,  gentle 
massage,  electricity,  salicylates,  small  doses  of  iodide 
of  potassium  and  quinine  have  been  advocated. 
Debility  or  anorexia  indiciitc's  tonics  such  as  quinine, 
strychnine,  min<?nil  acids,  v(**(etal)Io  bittei*s,  and 
change  of  air. 
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CHAPTER    XIV. 

MALTA     OR    MEDITERRANEAN     FEVKR. 
(Febris  undulans,  Hughes.) 

Definition. — Malta  fever — a  disease  of  low 
mortality  and  indefinite  duration — is  characterised 
in  its  more  typical  form  by,  or,  rather,  is 
made  up  of,  a  series  of  febrile  attacks ;  each 
individual  attack,  after  lasting  one  or  more  weeks, 
gradually  subsiding  into  a  period  of  absolute  or 
relative  apyrexia  of  several  days'  or  weeks'  duration. 
EJach  spell  of  relative  apyrexia  is  followed  by  a 
period  of  fever,  which  is  again  succeeded  by  relative 
apyrexia.  Common  and  characteristic  complications 
are  rheumatic-like  swelling  of  joints,  profuse  dia- 
phoresis, ansemia,  liability  to  orchitis  and  neuralgic 
affections. 

The  duration  of  the  illneas  may  be  anything 
from  three  weeks  to  eighteen  months,  or  even  longer. 

Oeog^raphirai  dlMtiibulion. — Malta  or  Medi- 
terranean fever  is  somewhat  unfortunfitely  named, 
for  we  now  believe  that  the  disease  so  designated 
is  not,  as  was  formerly  supposed,  confined  to  Malta, 
or  to  the  Mtxliternmean  even.  It  is  very  common 
there,  particularly  in  Malta ;  but  recent  in- 
vestigations by  Wright  and  others  tend  to  show 
that  it  occurs  in  the  Red  Sea  littoral,  India, 
China,  the  West  Indies,  the  Brazils,  the  United 
States,  and  in  England.  I  have  seen  the  disease  in  a 
Ijascar  who,  apparently,  contracted  the  infection  in 
Bombay;  he  had  the  characteristic  fleeting  joint 
affection,  the  [)rolonged  irregular  fever,  the  aiu'emia, 
and  his  blood  agglutinated  a  culture  of  Micrococcus 
inelitensis.  I  have  recently  seen  two  caa(»s  which 
originated  in  England,  and  which,  also,  gave  the 
serum  reaction.     I  have  seen  cases  in  China  having 
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all  the  clinical  symptoms  of  Malta  fever.  It  is  highly 
probable,  therefore,  that  the  same,  or  a  similar,  fever 
occurs  in  many  other  parts  of  the  world,  having  been 
confounded  hitherto  with  malarial  fever  or  with 
typhoid.  This  conviction  is  based  more  on  clinical 
than  on  laboratory  observation.  Experience  has 
taught  me  to  place  little  reliance  on  the  serum  re- 
action test  as  ordinarily  applied.  Although  with  fresh 
blood  and  reliable  cultures  the  reaction  may  be  trust- 
worthy, with  stale  blood  and  questionable  cultures 
this  test  is  most  untrustworthy.  Time  after  time,  in 
London,  I  have  got  contradictory  laboratory  reports  on 
blood  from  the  same  patients,  presumed  to  have  Malta 
fever.  If  the  cultures  in  the  Ijondon  laboratories  be 
so  manifestly  unreliable,  it  is  probable  that  many  of 
those  in  use  in  India  and  America  are  equally  so,  and 
that  inferences  as  regards  the  geographical  distribution 
of  this  disease,  founded  on  the  behaviour  of  these 
cultures  with  blood  serum,  are  most  untrustworthy. 

As  it  is  extremely  prevalent  at  times  in  the 
Me<literranean  ll(;et  and  in  the  garrisons  of  Gibraltar 
and  Malta,  this  disease  is  si:)ecially  interesting  to 
English  naval  and  military  surgeons.  Although  only 
occasionally  proving  fatal,  it  is  a  fmitful  source  of 
inefficiency  and  invaliding. 

History— -Formerly  Malta  fever  was  confounded 
with  typhoid  and  malaria ;  by  some  it  is  still  re- 
garded as  but  a  phase  of  one  or  other  of  these.  The 
labours  of  clinical  observers  from  Marston  (1861) 
to  Maclean  (1885),  and  more  esi)ecially  the  recent 
bacteriological  researches  of  Bruce,  Hughes,  Gipps, 
Wright,  Semple,  and  Bassett  Smith,  have  established 
it  as  a  special  disease  ;  in  future  it  must  l^e  rogaixlod 
iis  such. 

Symptoms. — Malta  fever  begins  generally  with 
lassitude  and  malaise,  such  as  we  associate  with  the 
incubation  of  many  specific  fevers,  particularly  with 
typhoid.  There  is  headache,  boneache,  anorexia,  and 
so  forth.  At  first  the  patient  may  go  about  his  work 
as  usual.     Gradually  the  daily  task  becomes  too  much 
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for  him,  and  he  has  to  take  to  bed.  lleaAhw^he  may 
now  become  inti^tisef  and,  id  addition,  tha  j^atieut 
will  ^u0er  fi'Oiii  tliiivst  and  eonstipation.  At  the 
coiimienceaient  tht^  syinptom^^  with  th«  exceptiun 
that  there  i^  vory  rarely  diarrht^a,  remnnble  those  of 
typhoid,  Tliore  are  no  rose  Hpotn,  however^  theo  or 
at  any  stihseqtient  j>eriiKl»  There  is  evidenc€^  in  the 
coated  tongue,  the  eongeated  pharynx,  the  anoi'cxia, 
and  the  epigastric  U'nderncsiH,  uf  gastric  catarrh  ;  and 
the  occasional  cough  and  hart^h,  unsatisfactory  breath- 
ing at  tlie  l*ftses  of  the  lungs  indicat^i  some  degn^  of 
bronchitis  or  of  pulmonary  owngc^tion.  There  tnay 
^lao  he  delirium  at  night.  The  fever  is  usually  of  a  ro- 
n)  it  tent  tyj:>e,  the  therm  onieter  rising  towai'ds  evening 
and  falling  rluring  the  night,  the  patient  Ijecoming 
ijftthed  in  a  profuiie  ixTapiration  towardsf  morning. 
The  spleen  and  the  liver,  but  aspoeially  the  former, 
are  somewhat  enlarged  atid»  perlia|*a,  tender.  Lumbar 
pain  may  he  urgent. 

After  a  week  or  two  of  this  type  of  fever,  specially 
distinguished  by  |>ains  and  perspirations,  the  tongue 
Ijegins  to  dean,  and  the  appetite  lo  i^viv«  :  hut^  not- 
withat&nditig  these  signs  of  amt*ndn»ent,  the  patient 
still  remains  listlesit  and  liable  to  headache  atid 
constipatiou.  He  continues  feverish  and  at  time^ 
perspire^a  profu^ly.  Gradually,  however^  although 
the  patient  m  anannic  and  weak,  Jinlijective 
gymptoms  beeoujo  less  urgent ;  be  sleeps  well 
now,  he  has  no  delirium  at  nighty  and  be  can  take 
his  toodi  SLnd  this  altliongb  the  body  temp^Tature 
may  still  range  slightly  above  tht^  normal 
Then  once  movc^  and  fjcrbaps  ov^r  and  over  again, 
fever  with  alJ  the  former  symptoms  gradually 
returns;  and  now^  if  it  lias  not  dedaretl  itself 
before,  the  peculiar  lleeting  r)ieuniatic-like  aflection 
of  the  joints,  so  eharacteristie  of  the  dis«5ase, 
shows  itself  in  a  large  proportion  of  cases.  One 
day  a  knee  is  hot,  swollen,  and  tender ;  next 
day  this  joint  may  be  well,  but  another  joint  is 
alTected  ;  and  so  this  inetiUstatic,  rhenmatic-like  con- 
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dition  may  go  on  until  nearly  all  the  joints  of  the 
body  have  l)e(»n  involved  one  after  the  other.  The 
patient  may  suffer  also  from  neuralgia  in  different 
nerves — intercostal,  sciatic,  and  so  on.  Orchitis  is  an 
occasional  complication.  In  some  cases  these  com- 
plications ai*e  severe  and  characteristic ;  in  others 
they  may  be  mild,  or  absent  altogether.  In  this 
respect  the  same  iutinite  variety  exists  as  in  other 
si>ecific  fevers. 

Perhaps  the  most  chanicteristic  feature  of  Malta 
fever  is  the  |)eculiar  Ijeliaviour  of  the  temperature.  In 
a  mild  case  thei-e  may  be  a  gradual  ladder-like  rise 
through  a  week  or  ten  days  to  103'  or  104%  and  then, 
through  another  week  or  so,  a  graclual  ladder-like  fall 
to  normal,  the  fever,  which  is  of  a  continued  or 
slightly  remitting  tyj)e,  leaving  for  good  without 
complication  of  any  sort  in  about  three  weeks.  Such 
mild  cas(»s  aie  the  exception.  Usually,  after  a 
few  days  of  apyrexia,  absolute  or  relativti,  the  fever 
w«kes  up  again  and  runs  a  similar  course,  the  relapse 
being  in  its  turn  foUoweil  by  an  inttTval  of  apyrexia, 
which  is  again  followe<l  by  another  relapse  ;  and  so 
on  during  several  months.  This  is  the  ^Mindulant" 
type  from  which  Hughes  derived  the  name  he 
suggesti^d  for  the  disease — -j't'hrls  undnlnns. 

In  another  class  of  ciist*  a  continued  fever  |M»rsists 
for  one,  two,  or  more  months,  with  or  without  the 
usual  rheumatic,  sudoral,  and  otln^r  conconiitiints — 
the  "continued"  ty{)e  of  Huglu's. 

Generally  remittent  or  nearly  continued  in  type,  in 
a  proportion  of  instances  the  fever  (exhibits  distinct 
daily  int<'rniissions,  the  temperature  chart  suggesting 
some  septic  invasion  or  an  ordinary  intermittent 
malarial  fever.  But  then^  is  no  local  evidence  of 
supjmration  to  be  found  ;  neither,  if  we  examine  the 
blood,  is  the  malaria  parasite  to  1m»  discovered  ;  nor  is 
the  (piotidian  rise  of  temperature  accompanied  by 
any  ague-like  rigor,  or  at  most  only  by  a  f(»eling 
of  chilliness;  nor  is  the  disease  amenable  in  any  way 
to    quinine.       Tiiis    is    the    "intermittent"    type    of 
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Hughes.  In  other  instances  these  types  may  be 
variously  blended. 

In  some  patients,  not  months  merely,  but  years, 
may  elapse  before  they  are  finally  rid  of  the  tendency 
to  febrile  attacks  and  characteristic  pains  and  aches. 
Many  of  our  sailors  and  soldiers  are  permanently 
invalided  from  the  services  on  this  account. 

Sequelffi  and  mortality. — As  a  rule,  by  far 
the  most  serious  consequences  of  Malta  fever  are  the 
debility  it  entails,  the  profound  anaemia,  the  rheumatic- 
like pains,  and  the  neuralgias.  There  is  little  risk  to 
life  ;  the  mortality  does  not  exceed  2  per  cent  When 
death  occurs  it  is  usually  from  suddenly  developed 
hyperpyrexia  ;  occasionally  it  is  brought  alwut  by 
exhaustion,  by  hjemorrhages  and  purpuric  conditions, 
or  by  some  pulmonary  complication  such  as  pneumonia. 
In  a  few  instances  the  fever  is  of  a  fulminating 
type,  rapidly  ending  in  death  from  hyperpyrexia. 
Hughes,  in  his  elaborate  monograph,  designates  such 
cases  "  malignant" 

Patholog^ical  anatomy  and  patholog^y.— 
This  disease  has  almost  no  pathological  anatomy. 
The  spleen  is  tlie  only  viscus  of  which  it  can  be  said 
that  it  is  distinctly  diseased.  In  Malta  fever  this 
organ  is  enlarged — genenUly  only  slightly —soft,  and 
diffluent ;  on  microscopical  examination,  tlie  lymphoid 
cells  are  found  to  be  increased  in  number.  There  may 
be  some  congestion  and  even  ulceration  of  the  intes- 
tinal ulucosa,  but  this  is  not  an  essential  feature. 

XXioXoyfy . —The  Micrococcus  melitensis. — Most 
important  fact  of  all  in  connection  with  the 
spleen  is  the  presence  in  it  of  a  peculiar  bacterium 
— the  Micrococcus  melitensis.  For  this  discovery, 
made  in  1887,  we  are  indebted  to  Bruce.  Unfor- 
tunately, the  bacterium  does  not  occur — or  but 
sparsely ^-in  the  general  circulation,  and  therefore 
Bruce's  discovery  is  of  little  direct  use  in  diagnosis  ; 
but  pathologically  it  is  of  great  im[>ortance,  as  it 
enables  us  to  say  positively  that  this  so  called  Malta 
fever  is  a  distinct  disease,  altogether  ditferent  from 
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either  typhoid  or  malaria.  The  organism  is  present 
in  the  pulp  of  the  spleen,  from  which  it  can  l^e 
separated  by  cultivation.  Bruce  fouml  it  in  this 
way  in  ten  fatal  ciisys.  His  results  have  been  con- 
'firnied  by  Hughes,  Gipps,  Wright,  Durham,  Bassett 
Smith,  and  others.  Injections  of  pure  cultures  give 
rise  to  a  similar  disease  in  monkeys  and  other  animals, 
from  whose  blood  the  micrococcus  can  be  recovered, 
cultivated  afresh,  and,  on  injection  into  other  animals, 
again  give  rise  to  the  disease.  In  five  recorded 
instances  inoculation,  intentional  and  accidental,  of 
cultures  of  the  micrococcus  into  man  has  been 
followed  by  th(»  characteristic  symptoms  of  Malta 
fever  after  an  incubation  i>eriod  of  fi-om  ^\q  to  fifteen 
days. 

The  Micrococcati  iwlitetisis  is  somewhat  oval  in 
shape,  and  measnn?s  W^  mieromillimetre  in  diameter. 
It  occui-s  gentirally  singly,  often  in  pairs,  sometimes 
in  fours,  but  nevtT  in  lunger  chains.  According  to 
(lOrdon  it  poss«'ss(\s  one  to  four  Hagclla.  It  is  readily 
stained  by  a  watery  solution  of  gentian  violet,  and  is 
U^st  cultivated  in  a  1  \  per  cent,  very  fecibly  alkaline 
jH»ptonised  agar-agar  IxH'f  jelly  ;  in  this  medium,  soon 
after  inoculation,  it  ap[)ears  as  minut^^,  clear,  pearly 
specks.  AfU'r  thirty-six  hours  th(^  cultun^s  become  a 
transparent  amb(»r ;  later  they  ar(j  oi)a(iue.  No 
liquefaction  occurs, 

Injliuiiicr.  0/  (Uf'.  and  resifft^urf,, — The  most  sus- 
c<»ptible  age  as  r<*gards  Malta  fev»T  is  between  the 
sixth  and  the  thirtieth  yeir.  Very  young  children 
and  old  p«'Oph»  are  h-ss  frequently  attiicked.  Length 
of  resi<lence  does  not  intluenci;  susceptibility. 

Injlnrno'  nf  sfastou. — In  Malta  and  other  places 
where  the  disease  is  en<lemic  this  f(iver  occasionally 
assumes  an  epidemic  chanict^T.  The  p(?riod  of  its 
greatest  prevalence  in  .Malta  is  the  seiison  of  lowest 
rainfall,  embracing  .June,  July,  an<l  August;  differing 
in  this  respect  from  typhoid,  which,  in  that  island, 
is  more  prevah;nt  during  the  three  succeeiling  months 
— Septeml)er,  October,  and  Novemlxjr. 
P 
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Loeni  catiMes. — Oreat  difiereac^  of  opimou  obi 
\x>ih  an  regartln  tlm  oausea  ij^ving  rint?  Uj  tJiis  fevi'1% 
and  tdfto  us  tu  tht>se  iufluencitig  its  pri*viil*nicc.  Tht* 
water  supply  is  tiliiine<J  \ty  some  ;  otheis  attribute  tlie 
diseaaa  to  ffecjil  jyitunttion  of  the  soil,  and  m^  oil 
Tiie  di}iea>«c  tciiiis  to  i^>ccur  in  particular  towns  or 
viliageti,  iti  piirticular  lionmvH^  hurnwks,  and  rooms, 
aiid  in  psirtk^iilar  sliipi^,  uianiftj^tty  uriginatiug  in 
limited  fooi  of  infection.  The  weight  of  evjdtMici? 
pointa  to  its  diflusimi  by  air  cuirt^nt^,  nnd  not  by 
food  or  water.  There  is  no  c<?rt4iinty  on  thi»^K»  fMunt**, 
nor  wdt  there  lie  itnul  the  hiibits  and  hiiuntfi  of  tfit^ 
micrococcus  outside  the  IkmIv  are  definitely  ^liicertaineil. 

Formerly  it  was  sju[»posed  that  M&lUi  fuvtvr  was 
linkeil  to  the  immediate  seu^^hore^  and  thut  thaj 
utiwageUiden,  tidele^  condition  of  the  harbour  at 
VoJetta  wiLs  ^niehow  respoDiible  for  its  prevalrmcc? 
there.  Lately,  Dr.  Zammitt,  of  Malta»  in  a  \vry  able 
paper  (Maita  Archieological  and  SoientiOe  Sdi-iety), 
lk&8  shown  diwtinctJy  that  the  dij^ej^fte  oecurs  all  over 
theislarRi,  iind,  in  sotne  instaneet*,  in  luort' prevalent  in 
certiiin  iidiiud  and  ivlatively  saniUiry  viUage*  than  in 
inonans^Anitary  t^jwtisand  villages  un  the  aoask  Cer- 
Uin  ships  are  notoriously  foci  of  the  disease,  and,  1 
lielieve,  caneam^  tiie  infeetion,  Biirne  lime  aijo  I  mw 
a  iniHlicid  nmn  Huffering  from  a  chix>iiic  fever  wivose 
blood,  in  expert  liandji^  gave  the  Malta  fever  reaetioti, 
and  who,  if  lie  ha<l  Malta  fever,  certjiinly  got  it  fi-om  a 
whip  which  had  i-eeently  l)een  to  the  Sterliterraneiin. 
He  liiuiji^^^lf  had  never  been  in  that  fiart  of  the  world, 
and  had  not  bi^en  out  of  England  for  a  year. 

/itflu^nee  of  socinl  condUiofis. — Ail  clajises  ai*e 
liabh:'.  to  thin  disease;  the  otiicer  ami  hm  family  tm 
wull  as  tlie  s^:>ldier  in  barracks  or  mibr  on  shipl>o«id, 

IifjW*timisne»».-  Malta  fever  li  not  generally 
believed  U>  bt^  transmitted  directly  frotu  orje  person  to 
aiiotlier  ;  that  is  lo  s.*iy,  that  it  is  not  dn-eetly  com* 
municahle  from  the  sick  to  the  heaithy.  But  this  has 
Dot  bet*n  proved.  The  fact  tliat  it  occurs  in  epidenucs 
tendji  to  suggejit  that  the  contrary  b  the  case,  although 
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the  exact  way  in  which  it  may  l>c  ciuiveytni  is  still 
unknown.  It  is  readily  conveviHi  by  inoculation ; 
the  prick  of  a  contaminatcil  neeille  will  sutHce. 
Zammitt  and  others  seek  to  incriminate  the  mi>squito, 
and  point  in  support  of  tlieir  ct>niention  to  the  s|>ecial 
prevalence  of  the  disease  in  the  uu^quito  s<\ison.  I 
have  seen  a  case,  originating  in  England,  in  which  a 
father  was  apparently  infi^jkHl  by  placing  in  his  mouth 
the  clinical  thennomoti»r  used  by  his  son,  recently 
invalided  from  Malta  on  account  of  the  disease. 

IncKhatutn  j^eriini. — The  })eriixl  of  incul>ation  in 
the  natui-ally-aciiuii-ed  disease  is  dillicult  to  Hx.  Cases 
have  occurred  as  early  at'  six  days  after  arrival  in 
Malta  ;  on  the  other  hand,  the  disease  has  shown 
itself  as  late  as  fourteen  and  sevt»nteen  days  after  the 
subject  of  it  Inis  quitted  Malta.  Some  have  held  that 
it  may  remain  latent  for  months. 

ImmHuitif. — Bruce  hohjs  that  on«»  attack  confers 
immunity  from  sul)se«juent  attacks  ;  other  authorities 
Ix^ieve  that  one  attack,  so  far  from  conferring 
immunity,  actually  predisposes  to  sul)S(V|uent  attacks. 
The  latter  is  li.issett  Snnth's  opinion,  based  on 
the  fact  that  he  tinds  the  bactericidal  power  of  the 
serum  and  the  phagocytic  energy  of  the  h;ucocytes 
lowered  (luring,  and  for  some  considerable  tinn^  after 
an  attack  of  the  disease. 

Dist);iio««i««.  -The  diagnosis  of  Malta  fever  from 
typhoid  is  a  highly  important  practical  matter.  It 
is  exceedingly  dilHcult  in  the?  early  stages.  Princi 
pal  reliance  has  to  b(^  placed  on  th(»  absence  of  rose 
spots,  the  absence  of  diarrhcea,  tlic^  pnisenct;  of  joint 
complications,  the  sweats,  the  locality  where  ami  the 
season  in  which  it  was  contracted,  and,  if  available 
the  agglutination  and  precipitation  test. 

Wright  h.-is  shown  that,  both  as  regards  sedi 
mentation  an<l  agglutination,  th<^  germ  of  Malta 
fever  reacts  to  the  serum  test  in  the  same  way  as 
and  even  mr)re  markedly  than,  JiarllhiH  tjfi,hi,HiiH 
A  weaker  dilution  (never  h\ss  tlian  1  in  'M)  or  50) 
than  in  typhoid  must  be  used.     Dead  cultures  give 
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the  rmeliaii,  and  mxi  be  t-oiivoiaeiilly  kept  in  stock 
for  rlinguusta*  purpusi^. 

Th«ae  ol>sei'\^tions  have  Lecii  abunthintly'  cchi 
tirmed,  Birt  iiud  Ljiiiiix  rroiii  a  Maries  of  valualjle 
obeorvatious,  conclude  that  impjrUDt  doduetions^ 
afiiH^tii^jLf  Tiat  only  iHagnosi^  Init  also  progiiasi^  may 
Ix^  denviMl  from  tho  i>ehavioiir  of  the  agglutijjating 
substances  present  in  the  blooci  Their  concitisM>ns 
are,  brietly,  as  follows;  (I)  Frognosb  ifl  unfavourable 
if  the  a^lntinatiiig  reliction  Ia  ptirsist(!<ntlj  low. 
{*!)  x\lai  if  the  a^glntmating  reaction  rapidly  fsiU 
fnini  H  high  ligure  to  ijniost  xero.  (3)  A  ]>ersktently 
Iti^^li  and  riiiti*;  agglutinating^  reaction  sustninetl  into 
eonvalescente  \a  fttvournhle-.  (4)  A  long  illness  may 
be  antieipated  if  the  agglutin-iiion  figure,  at  first 
high,  dt?creases  conaiderahjy.  Tbe.se  conclusions  arv 
borne  out  by  Bassett  Smith's  recent  very  careful  work. 
Th*f  siggluti  nation  reaction  appjeara  ^^rly  in  JVtalta  fever 
asc^nipai^'d  with  typhoid,  l)eing  available  for  diagnostic 
pur|>oges  by  the  end  of  the  tirst  wee^k  of  the  fever. 
It  persijsUi  lon*^  after  convalescence,  often  for  yoars, 

After  the  fover  has  gone  on  for  several  weeks 
dia^'-nosia  is,  of  course,  e^isier  ;  in  the  cvkrly  stagers,  on 
clinical  grounds  alone,  and  apart  fniia  the  agglutina- 
tion test,  it  raay  W  almost  in»fiossil*le.  It  njay  l»e 
that  it  is  onbf'  on  the  po^t-mort^m  table  thai  we  have 
the  relative  assun*nce,  from  the  absence  of  ulceration 
in  the  ileu(n»  that  we  have  had  to  deal  with  a  case 
of  Malta  fever.  Culturt*s  from  spleen  pulp  with 
sul)se<p.icnt  inoculation  into  atiimals  should  give 
rL*liabb»  t'viclencrif  the  results  aiv  fMiHitivo.  Tuljt*rcu- 
losisj  alMcesH,  empyema,  malaria,  and  all  other  causes 
of  continued  liiglj  tempera tu re,  have  to  be  carefully 
excluded  in  ati^miiting  a  diagnosis. 

Tren t me til<— Malta  and  those  Medtterr&noatj 
ports  in  which  this  fever  in  endemic  should  l>e  avoids 
by  pleasure-  and  health-seekers  during  the  s«mm<T. 
Those  who  are  oldiged  to  live  tliere  all  tiie  year 
round  would  ihi  well,  at  this  sea,B0U,  to  leave  the 
towns  and  reidde  in  places  of  healthy  n;pute  in  the 
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coantrv.  As  a  matter  of  precaution,  in  the  endemic 
area  the  drinkin<r  wat^-r.  {^.k^L  and  drains  ought  at  all 
seasons  to  reo-ive  *-f»i'cial  attenticm.  Every  csirp 
should  be  taken  to  avoid  insect  bites  and  other  skin 
lesions.  Lcil>oratory  workers  must  lie  careful  in 
handling  cultures  of  the  micrococcus  :  the  accidental 
introduction  of  the  uiicn>o«K.rus  into  the  conjunctival 
sac  has  sufficed  to  cause  the  flisc-ase. 

When  the  diagnosis  is  sure,  it  is  well  to  give  a 
purge — none  better  tlian  calomel  and  jalap — and  to 
instruct  the  attendants  to  keep  the  j^atient's  tem- 
perature sj'stematically  l»elow  103  by  cold  sjK)nging 
with  vinegar  and  water  or,  if  necessary,  by  cold  bath 
or  ice  variously  applied.  In  view  of  the  prolonged 
nature  of  the  fever,  this  measure  is  one  of  imi>ortance: 
at  the  same  time,  such  treatment  need  not  l)e  applied 
too  energetically,  or  so  as  to  depress ;  a  fall  of  '2^  or 
3'  is  all  that  is  desirable. 

Quinine  and,  on  account  of  the  joint  affixation,  the 
salicylates  are  very  generally  pn»scril>eil.  Both  are 
useless,  if  not  injurious.  Antipyrin  and  other  similar 
antipyretics  are  also  often  given  to  bring  down  tempera- 
ture ;  but  the  wisdom  of  employing  depressing  drugs 
in  so  chronic  and  asthenic  a  disease  as  Malta  fever 
is,  to  say  the  least,  questionable.  Any  threat  of 
hyperpyrexia  is  l)est  met  as  directtnl,  namely,  by 
early  employnuMit  of  sj»ongini:,  the  wet  pack,  or,  if 
necessary,  by  tlu»  cold  bath.  Sleeplt»ssness  may 
demand  hypnotics  :  headache,  if  severe,  moderate 
doses  of  anti|»yriri  ;  intlanuHi  joints  or  testis,  the 
usual  local  applications;  constipation,  enemata  or 
aperients.  In  fact,  the  treatnient  of  Malta  fever 
resolves  itself  into  a  treatment  of  symj)toms. 

The  diet  at  lirst  should  consist  of  milk  ;  later,  of 
broths  and  eggs  and,  if  necessary,  stimulants.  Solids 
must  not  l>e  freely  given  until  high  fever  luus  dis- 
appeared, and  the  tongue  has  remaini^l  clean  for  at 
least  ten  <lays.  fjcmonade  or  lime  juice  should  be 
given  after  a  time  ;  not  merely  as  a  pleasiint,  thirst- 
relieving  beverage,  but  with  a  view  to  averting  scurvy 
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— not  at  all  an  improbable  complication  if  the  diet  is 
too  restricted  over  a  long  leiiod.  The  return  to  solid 
food  must  be  made  with  the  gi'eatest  circumspection  ; 
imprudence  in  this  respect  may  bring  on  relapse. 

Exercise,  or  anything  tending  to  induce  fatigue,  is 
prone  to  provoke  relapse  if  indulged  in  prematurely. 
The  patient  should  rest  for  at  least  three  weeks  after 
temperature  has  become  normal. 

Flannel  clothing  should  be  worn,  and  frequently 
changed  if  there  is  much  sweating. 

Change  of  climate  is  not  so  necessary  as  in  malarial 
affections,  seeing,  on  the  one  hand,  that  the  disease 
may  persist  in  England  ;  and,  on  the  other,  that  it 
may  gradually  wear  out  in  Malta.  It  is  not  desirable 
to  move  a  patient  when  fever  runs  high,  or  when 
debility  is  very  great,  or  when  the  cool  and  healthy 
season  in  the  Mediterranean  is  at  hand.  It  must 
l)e  considered  that  at  this  time  winter  is  approaching 
in  England,  with  climatic  conditions  very  unsuitable 
for  a  patient  who  has  become  anaemic  and  debilitated 
from  a  long  course  of  fever ;  at  this  season  he  would 
do  much  l)etter  in  Malta  or  Gibraltar.  When,  how- 
ever, the  case  occurs  early  in  the  summer,  or  runs 
over  the  winter,  then,  in  order  to  avoid  the  heat  of 
the  Mediterranean,  change  to  England,  if  at  all 
feasible,  and  if  it  can  he  comfortably  effected,  should 
be  advised. 

When  possible  the  subject  of  Mediterranean  fever 
would  do  well  to  avoid  the  endemic  area  for  one  or 
mon^  years  after  recovery. 
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CHAPTEH     XV. 

PLAGUE. 


Definition. — Plague  is  a  specific,  inoculable,  and 
otherwise  communicable  epidemic  disease  comm<m  to 
man  and  many  of  tlie  lower  animals.  It  is  charac- 
terised by  fever,  adenitis,  a  rapid  course,  a  very  higli 
mortality,  and  the  presence  of  a  specific  bacterium, 
Bacillus  pefctlSf  in  the  lympliatic  glands,  viscera, 
and  blood.  In  a  large  proporticm  of  ciuses  bul)oes 
form  in  the  groins,  armpits,  or  neck. 

Oeof^raphieal  dij^itribnlion.  —  Though  not 
necessarily  confined  to  suoli,  in  modern  times  plague, 
like  leprosy,  has  become  practically  a  disease  of  warm 
climates.  The  hygienic  conditions  which  advancing 
civilisation  has  ))r()Ught  in  its  train  have  forced  back 
theise  two  dise«ases  from  Europe,  where  at  one  time 
they  were  ev(»n  more  prevalent  than  they  are  in 
their  tropical  and  subtropical  haunts  at  the  present 
day.  They  are  typical  examples  of  that  large  group 
of  acute  and  chronic  germ  diseases  whose  spread 
depends  on  social  and  hygienic,  rather  than  on 
climatic,  conditions,  and  more  especially  on  filth  and 
overcrowding  ;  conditions  which  nowadays  are  found, 
to  an  extent  ai:d  an  intensity  sutlicient  to  ensure  the 
endemic  ])revalence  or  epidemic  extension  of  these 
diseases,  for  the  most  part  only  in  warm  countries. 

It  is  difficult  to  say  what  the  pfullff  oi  the  ancients 
may  have  been.  Probably  in  many  instances  it  was 
bubonic  plague  ;  doubtless  the  term  was  sometimes 
applied  to  other  epidemic  sicknesses  attended  with  a 
large  mortality. 

The  descriptions  which  have  come  down  to  us  of 
these  old-world  epi<l(niics  are  too  vague  for  recog- 
nition. According  to  Hirsch,  the  first  recognisable 
description    of   what    is    now    understood   by   plague 
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refers  to  its  occurrence  in  Libya,  Eg}7)t,  and  Syria 
about  the  end  of  the  third  and  the  beginning  of  the 
second  century  before  the  Christian  era.  The  next 
authentic  account,  and  the  first  as  regards  Europe, 
refers  to  the  great  epidemic  known  as  the  plague  of 
Justinian,  which  in  a.d.  542,  starting  from  Egypt, 
spread  to  Europe  and  all  over  the  Roman  Empire, 
and  which,  lasting  for  fifty  or  sixty  years,  wrought 
the  most  frightful  devastation  wherever  it  reached, 
depopulating  the  towns  and  turning  the  country  into 
a  desert.  From  that  time  until  1841,  when  plague 
appeared  for  the  last  time  in  Constantinople,  it 
recurred  again  and  again  in  different  parts  of  Euroi)e, 
though  latterly  only  in  the  south-ejistern  parts  of  the 
continent  and  in  areas  becoming  gradually  more 
circumscribed.  In  1878-79  a  small  epidemic,  which 
8|ieedily  died  out,  broke  out  in  the  Russian  province  of 
Astraklian.  With  the  latt^T  exce])tion  and  the  limited 
epidemic  at  Oporto  in  1899  and  at  Glasgow  in  1901, 
Europe  has  long  enjoyed  exemption  from  this  worst 
of  epidemic  diseases.  The  plague,  as  a  widespread 
e])idemic,  visited  England  for  the  last  time  in  1664-79, 
when,  in  1664-65,  upwanls  of  70,000  of  the  460,000 
inhabitant's  of  the  liondon  of  that  day  perished. 

Egypt,  in  former  times  the  favourite  haunt  of  the 
disease,  until  1899  had  lx^en  exempt  since  1844, 
although  several  epidemics  imve  since  the  latter  date 
occurred  in  its  neighl)ouihood — in  Tripoli  (Benghasi) 
in  1856,  in  1859,  and  in  1874  ;  and  on  the  Red  Sea 
coast  of  Arabia  (Assir)  from  1853  to  the  present 
time.  Tt  is  said  to  be  endemic  in  Uganda  and  in 
the  hinterland  of  German  P'ast  Africa  (Koch). 
Many  epidemics  have  occurred  in  Mesopotamia  (last 
in  1892),  in  Turkestan  (last  in  1892),  in  India,  in 
China,  and  in  Mongolia. 

In  India  there  were  several  outbreaks  during 
the  ninete(Mith  century,  but,  with  the  exception  of 
the  current  ej)i(lemic,  they  were  of  a  localised 
rather  than  of  a  general  character.  One,  beginning 
in  Cutch  in  1815,  spread  to  Scinde  and  Gujerat,  and 
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continued  to  1821.  Epidemics  have  also  occurred  in 
Kumaon  and  Gharval  on  the  southern  slopes  of  the 
Himalayas  in  1824,  18.34-37,  1846-53,  1876,  and 
1884;  also  at  Hansi  in  Delhi,  1828-29.  In  1836 
it  appeared  at  Bareilly,  Rohilcund,  and  at  Pali  in 
Kajputana,  spread ini»  to  Jodhpore  and  to  Marwar, 
and  continuing  till  1838.  Prolmbly  plague  is  always 
present  in  some  part  of  India,  especially  among  the 
rude  hill-peoples.  In  1896  it  appeared  at  Bombay 
and,  possibly,  at  Calcutta,  having  been  imjwrted  to 
the  former  city  most  likely  from  Hong  Kong. 

It  is  now  known  that  plague  has  been  endemic  in 
the  south-west  of  China,  in  the  province  of  Yunnan, 
for  many  yeai-s.  There  it  was  seen  by  Rocher  and 
others  in  1878  and  afterwards.  It  was  particularly 
active  in  1871-73,  after  the  great  Mahomedan  rebel- 
lion. From  Yunimn,  probably  following  the  trade 
route,  it  spread  to  Pakhoi  on  the  Gulf  of  Tonquin,  a 
severe  epidemic  occurring  in  1883  in  that  and  in 
neighbouring  towns.  In  1894  it  had  extended  to 
Canton,  where  it  killed,  it  is  estimated,  60,000 
in  a  population  of  l,r)00,000  (?).  Later  in  the  spring 
of  the  same  year  it  broke  out  in  the  English  colony 
of  Hong  Kong,  subsequently  sprcciding  to  Macao, 
Swatow,  Amoy,  Foochow,  Formosa,  and  probably  to 
many  other  places  in  the  southern  provinces  of  the 
Chinese  empire,  where,  in  one  place  after  another, 
considering  the  wretched  liygienic  conditions  and  the 
poverty  of  the  inhabitants,  it  is  safe  to  prophesy 
that  plague  will  continue  epidemic  for  many  years  to 
come.  Recently  it  has  broken  out  in  Alauritius, 
Madagascar,  Dehigoa  Bay,  Cape  Town  and  Port 
Elizalx»th  in  Cape  Colony,  and  in  Durban  ;  also  in 
Sydney  and  Brisbane  in  Australin,  and  in  Alexandria 
in  Egypt. 

Until  its  recent  api)earanc(»  at  Santos,  Ih'azil, 
in  the  Ar;;entine,  and  in  San  Francisco  and  Mexico, 
plague  had  never  been  seen  in  Anierica. 

^Ctioloiry. —  The  inkr<>-(>rgauinm.-  Tho  proofs  are 
now  complete  that  the  specific  cause  of  plague  is  the 
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oooco- bacillus  which  was  discovered ,  first  by  Kitasata^ 

and  afterwards  hy  Yersiii,  during  the  Hoiyg  Kong 
epjcleniic  in  \>^i\\.  This  inkrolx^  cx^urs  in  |jp-eat 
profusion  in  tht?  cJiarftf^teristic  Unboef? — generally  in  ^ 
purecnlture  ;  tow/irds  the  later  stages  it  is  oft^n  tyiso- 
ciftted  witli  tlw  streptococci  ami  BtA|ihy^xJocci  of 
fiuppuratiojo.  The  same  bacterium  Is  also  jirescnt, 
iind  in   gi'€>at   abundance,  in    tlm  spleen,   intestines 


Fig*  47.— HacHltJs  of   jlagissi*  in   chiiitiM  nhnwing   i>*3i«f  ^lAiiiitig.     Fmm 
41  jroun^  cullurv  in  buailloiu     ( x  looaj     {MhU  and  RUvki*,} 


lungs,  kidncjSp  liver,  and  other  viat^era,  and  also, 
thotjgh  in  siuaJler  nuuibers*  in  the  likwd  of  advanced 
septicaemic  cases,  and  in  the  sputum  in  enormous 
numlx**^  \i\  the  pneumonic  type  of  the  fliseasc\  In 
the  latter,  thougl*  easily  detected  by  cultivation,  the 
hacillua  may  he  hard  t-o  find  by  tHrect  observation. 
Towards  the  termination  of  rapidly  fatal  ciises  it 
becomes  more  aliundant  in  the  bluo<l.  and  may  W 
readily  observed  there  with  the  niicroscofH?. 

The  plague  fiacterium  {Fit?.  47),  us  seen  in  snieiir 
ing^    or    Acn^ pings   from   the    pulp   of    the   bulioes, 
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or  from  any  of  the  inflamefl  lymphatic  glands,  or 
from  the  viscera,  is  a  short,  thick  cocco-bacillus  with 
rounded  ends,  very  like  that  of  chicken  cholera. 
Gordon  says  it  has  one  terminal  flagelhim.  A  capsule, 
according  to  the  same  observer,  or  the  appearance 
of  a  capsule,  can  generally  be  made  out,  especially 
in  those  bacilli  which  are  present  in  the  blood.  The 
bacillus  is  readily  stained  by  aniline  dyes,  the  ex- 
tremities taking  on  a  deeper  colour  than  the  inter- 
polar  part. 

Culture  characters. — When  sown  on  blood  i^rum  and  kept 
at  body  temperaturo,  in  from  twenty-four  to  forty-eight  hours 
an  abundant,  moist,  yellowish-grey  growth  is  formed  without 
liquefaction  of  the  culture  medium.  On  agar,  but  bettor  on 
glycerine  agar,  the  growths  have  a  greyish-white  appearance. 
In  agar  plate  cultures  they  show  a  bluish  translucence,  the 
individiml  colonies  being  circular,  with  slightly  irregular  con- 
tours and  a  moist  surface.  Young  colonies  are  glass-like,  but 
older  colonies  are  thick  at  the  centre  and  more  opaipie.  Stab 
cultures  show  after  one  or  two  days  a  fine  dust-like  line  of 
growth.  According  to  Yersin,  when  sown  on  gelatine  the 
bacillus  gives  rise  to  white  transparent  colonies  which,  when 
examiuLMJ  in  reHecte<l  light,  present  iridescent  bonlers.  In 
l>ouillon  the  cultures  present  a  chanicteristic  appearance;  the 
liquid  remains  clear,  whilst  a  granular  deposit  takes  place 
(m  the  sides  and  bottom  of  the  tube.  Kxamin^ni  with  the 
microscope,  these  various  cultures  show  chains  of  a  short 
bacillus,  presi'nting  h«re  and  there  large  bulbous  swellings.  In 
gelatine  th(?  bmilli  sometimes  form  fine  threads,  sometimes 
thick  bundles  made  up  of  many  latcnilly  agglomenited 
bacteria. 

The  most  favourable  tejnperature  for  culture  is  from 
3G^  Cent,  to  39"  Cent. 

The  bacillus,  according  to  Kitasiito,  does  not  form  si>orc8. 

Experinirntal  pAr</?<^.- -Intentional  and  uninten- 
tional experiments  have  proved  or,  rather,  made 
probable,  the  inoculability  of  pla<^ue  in  man.  Whyte 
in  1802  communicated  the  di.sease  to  himself,  and  died 
of  it.  At  Cairo,  in  1835,  two  condemne<l  criminals 
were  inoculated  from  the  blood  of  pla^^ue  patients ; 
they  contracted  the  disejuse,  but  recovered.  The 
value  of  these  experiments,  as  ])roving  inoculability, 
is  somewhat  invalidated  by  the  circumstance  that 
they  were  made  in  the  ])resence    of  an    epidemic  of 


JS« 


PLACfUE* 


the  disease  ;  ordinary  uieUiotk  of  infection  cannot 
be  aaidj  thtnefore^  to  Imvc  l>een  aliaoiutciy  exchideti. 
For  thf*  same  r<^a?iori  tlie  ciuses  of  Aoyanm  and  Kia 
n^sistantj  who  were  l>elieved  to  ha%e  contrnetet!  the 
disease  from  dissection  wounds,  cannot  Ite  held  as 
proving  that  plague  is  iiioculaliJe  in  luan.  The 
deplorable  accident  in  a  Vienna  lalxtraloj-y, 
in  Ot^tolier,  181+8,  by  which  fatal  plague  of  a 
pneunjonie  type  was  acquired,  in  what  way  m 
Tiot  exactly  known,  from  manipulations  with  pkj^nie 
en  I  tunics  goes  fiir  to  complete  the  little  that  was 
wanting  in  the  chain  of  evidence  that  this  disease  is 
caused  hy  the  introduction  of  the  specific  bacillus  into 
the  human  bmly.  The  unintt-ntional  experiment,  in 
tliui  instance  at  Jtll  eventar  was  not  vitiated  by 
having  berni  made  in  the  pre^sence  of  a  plugiie 
epidemic* 

There  is  no  rea^son  for  suppOMng  that  man  diflers 
in  this  respect  froni  the  lower  animate,  many  of 
which  are  exceedingly  susceptible  to  inoculation. 
Pigeons  survive,  but  mice,  rata,  guinea- pigs,  and 
rabbi  Is  are  invariably  killed  if  succe&HfuUy  inoculated 
from  the  buljoei^*  of  plague  patients.  They  present  on 
diBsection  char?icterif!tic  lesions  with  numerous  buciili 
in  the  lymphatic  glands,  blood,  spleen,  and  other 
visccia.  Guinea-pigs  die  in  fnim  two  to  five  days 
after  inoculation,  mice  in  from  one  to  three  days. 
t-alves  an<l  swane  nre  suiicciitible  in  inoculation,  aiid 
so  are  morikeys  «nd  nnnierons  other  Hiiinials. 

In  the  cjise  of  the  guinea-pig,  within  a  few 
bond's  of  tlie  introt^luction  of  the  virus  a  eoTisider- 
able  amount  of  tedema  is  already  appari*nt  arouitd 
the  puneturcj  and  the  adjacent  gbmd  is  jjerceptibly 
s wol  1  en .  A  t  th  e  en  d  i  »f  t  w  en  t  y  -  f ou  r  hou  rs  th  e  an  i  nial 
is  very  ill ;  its  coat  is  rotigh  and  staring,  and  it 
refuaei  foo<i*  Presently  it  falls  on  its  side  iuid  becomes 
convulsed,  one   fit   following   another  with   increaa- 

*  Thii  jius  fruTTi  A  bub(}  la  itot  Alwayw  iiifectivi^  InoculAticiii 
MAtle  with  li^ich  may  fail.  AiipnTfiitlj  the  hatterin  of  vuppumtiQii 
mil)  kill  tht^  ifticifittM  ptMiiit. 
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ing  frequency  as  death  approaches.  If  the  body 
is  o[)ened  immediately  after  death  a  rosy-red  san- 
guineous oedema  is  found  at  the  point  of  inoculation, 
with  hffiraorrhagic  intiammatory  effusions  around  the 
nearest  lymphatic  gland,  which  is  much  swollen 
and  full  of  bacilli.  The  intestines  are  hyperaemic ; 
the  adrenals,  kidneys,  and  liver  are  red  and  swollen. 
The  much  enlarged  spleen  frequently  presents  an 
eruption  of  small  whitish  granulations  resembling  in 
appearance  miliary  tubercles.  All  the  organs,  and 
even  any  serous  fluid  that  may  be  present  in  peri- 
toneum or  pleura,  will  bo  found  to  contain  plague 
bacilli.  In  the  blood,  besides  those  free  in  the 
liquor  Siinguinis,  bacilli  are  to  be  found  in  the 
mononuclear,  though  not,  it  is  said,  in  the  poly- 
nuclear  leucocytes. 

The  disease  is  readily  connnuniciible  to  the  lower 
animals  from  cultures. 

Inteiisijication  and  nttenuation  of  I'irns. — There 
can  be  no  <|uestion  that,  both  by  artificial  means  and 
in  a  natural  way,  the  virulence  of  the  bacillus  of 
plague  is  susceptible  of  modification.  It  has  been 
remarked  in  Russia,  in  Ptrrsia,  and  in  Calcutta  that 
certain  outbreaks  of  plague  wtjre  prcjceded  by  a 
sporadic,  or  epidemic  febrile,  sometimes  afebrile, 
atiection,  in  tlu;  coui-se  of  which  the  lymphatic  glands 
became  enlarged  and  perhai)s  suppurated.  Cases  of 
this  nature,  in  which  a  bacteriological  examination 
proved  that  a  cooco  bacillus  was  present  in  the  blood  and 
enlarged  glands,  are  recorded  by  Drs.  C-obband  Simpson, 
It  is  further  known  that  in  some  instances  the  viru- 
lence and  cas(i  mortjility  of  a  plague  epidemic  show  a 
tendency  to  dccn^ase,  tlu^  early  c;us(»s  being  the  most 
frequently  and  most  rapidly  fatal.  Th(.\se  facts  seem 
to  indicate  that  under  cert^iin  unknown  natural  con- 
ditions the  virus  tends  to  acquire  increased  potency, 
whilst  in  other  circumst^mces  its  virulence  tends  to 
diminish. 

This  conjecture  is  countenanced  by  the  results 
of  experiment  on  animals.     It  has  been  shown  that  by 
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On  the  other  hand,  Yersiu  reiniiiks  that,  litli.  i^i. 
is  diHicult  to  start  a  gelatine -jx^ptoiio  culiivaiiun, 
nevertheless,  when  obtained,  such  a  cultivation — at 
all  events  certain  parts  of  such  a  cultivation — will  be 
found  to  be  quite  as  lethal  as  virus  derived  directly 
from  a  bubo.  He  further  observed  that  in  such 
cultures  a  proportion  of  the  colonies  developed 
more  rapidly  than  others ;  that  if  inoculation  is 
made  from  these  more  rapidly  develojKxl  colonies,  their 
virulence  is  found  to  be  diminished  ;  and  that  if  these 
rapidly  growing  cultures  are  fnM|uently  rejK»ated,  in 
the  long  run  they  o€»ase  to  Ix?  fatal  to  guinea-pigs 
although  they  may  still  prov(^  fatal  to  whit«  mice. 
During  the  height  of  the  Hong  Kong  epidemic  the 
same  observer  asserted  that  lie  found  in  the  soil 
forming  the  floor  of  plague-haunted  houses,  four  to 
fi\^  centimetres  below  the  sui-faee,  a  bacterium  with 
all  the  morphological,  stiiining,  and  cultun*  properties 
of  the  plague  bacillus,  but  which  was  devoid  of 
virulence.  This,  which,  if  contirmed,  would  l>e  an 
important  observation  from  the  a^tiologieal  stAnd|K)int, 
has  been  strenuously  denied. 

These  various  natural  and  exp<frimental  data 
indictite  a  very  pronounced  tendency  to  mutability  as 
rt^gards  virulence  on  the  part  of  the  plague  Iwicillus ;  a 
disposition  which,  in  the  future,  may  very  well  bt» 
turncMl  to  important  i)nictical  account. 

Feedimj  experiments. — Rats  or  mice  f(»d  on  cul- 
tures, or  on  fragments  of  the  liver  or  spleen  of 
animals  dead  of  plague,  ivccjuire  the  disejise,  and 
generally  die  with  the  characteristic  symptoms,  lesions, 
and  bacilli.  Similarly,  as  has  btren  shown  recently 
by  Simpson,  pigs,  calves,  sheep,  monkeys,  hens, 
pigeons,  turkeys,  get^se,  and  ducks  are  att*ecte<l  with 
plague  wh«»n  fed  on  plague  material.  The  tyj)e  of 
plague  inducwl  by  fettling  is  the  septica'mic.  The 
disease  thus  induced  may  l>e  of  an  acut<»  or  chronic 
nature.     When  the  latter,  the  symptoms  may  be  ill 
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defined  and  not  easily  recognised.  Thus  pigs  may 
show  no  marked  signs  of  illness  until  a  month  after 
feeding  on  infective  material,  and  then  only  a  few 
days  or  hours  before  death.  Susceptibility  to 
plague  of  the  animals  of  the  farm -yard,  and  the 
chronicity  and  ill-detined  nature  of  the  disease  which 
not  unfrequently  occurs  among  these  animals,  are 
likely  to  be  important  factors  in  continuing  the  dis- 
ease in  these  endemic  centres  where  people,  cattle, 
pigs,  and  poultry  are  often  housed  under  the  same 
roof,  and  even  in  the  saiue  room. 

Expeinrneut  on  contagion, — Yersin  placed  in  the 
same  cage  healthy  and  inoculated  mice.  The  inocu- 
lated mice  died  first,  })ut  later  the  originally  healthy 
and  uninoculated  mice  also  succumbed  ;  proving  that 
plague  is  not  only  inoculable,  but  that  it  is  also 
communicable  through  the  atmosphere,  or  by  contact, 
or  by  ectozoa. 

Conditions  jhvoffr in f/  naturally  acquiral  plague, 
— The  most  potent  circumstances  which  predispose  to 
the  epidemic  outbreak  of  plague  are  extreme  filth  and 
overcrowding.  Tn  such  circumstances  the  virus,  once 
introduced,  tends  to  spread.  These  conditions,  how- 
ever, are  not  all  sufiicient,  for  even  in  the  filthiest 
and  most  crowded  Orientitl  towns,  and  without  any 
apparent  alteration  in  the  hal^its  or  circumstances, 
of  the  population,  the  disease,  after  having  become 
epidemic,  dies  out  spontaneously.  It  may  l>e  difiicult 
to  indicate  the  exact  way  or  ways  in  which  filth  and 
overcrowding  operate,  but  certain  it  is,  as  experience 
has  shown,  tliat  in  sanitary  hygienic  conditions  plague 
does  not  spread  even  if  intro<luced,  and  that  in  opposite 
conditions  it  may  for  a  time  spread  like  wildfire. 

Filth  and  overcrow<ling  imply  clos(^  proximity  of 
the  sick  and  the  healthy  ;  an  atmosph(?re  sjiturated 
with  the  emanations  of  the  sick  ;  a  lowered  tone;  of 
the  general  hralth  ;  abundant  saturation  of  soil  and 
surrounding  media  with  animal  refuse,  fitting  them 
as  a  nidus  for  what  may  be  termed  natural  culture 
of  the  germ ;  abundance  of  body  vermin  of  all  kinds  • 
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nijundiiiicse  of  otliur  vermin,  such  ivi  rata  and  liik'O,  wlileh 

aerve  as  umltipliers  of  tlii:^  virus  ;  t.%irt*leH#*n<:*i5it  aUjut 
personul  cleanliness,  aliout  won  mis  of  tl»e  hands  and 
feet,  alKJiit  clothing,  >uul  nhcmt  food,  cliahessand  water* 
One  can  understand  l&ow  in  suefi  circumstanoes  tho 
gorm  has  opportunitieg  to  multiply  and  aprcwwl. 

Plague^  though  **  catching,"  is  not  iit^rly  so  iiifec* 
tlous  aa  are  scarlet  fever,  luea&les,  ftnnill-jxtx,  or  even 
typhus.  Medical  men,  and  even  uurse^s,  in  clean  airy 
hospitals  ran.4y  acijuirt^  the  disease^  pn*vided  tht*y 
have  nu  o|>en  wouufts  and  rlo  not  remain  too  loUjg  in 
close  proximity  to  their  ptitientg.  In  cities  the  cleanly 
districts  are  generally  .spai-ed.  Thii§  wfiw  well  ox- 
tinpliJied  in  the  late  epideiniew  at  Canton  and  Honj( 
Kunij,  whertt  the  airy,  cleanly  European  quarters  antl 
the  relatively  clein,  well- ventilated  boat  population 
were  pnuaically  tsxttmpt,  whilst  the  disease  ran  riot. 
in  the  !K  I  join  in;;  filthy^  overcrowded  native  houses 
only  a  few  yartk  away. 

The  fact  that  plague  can  \m  coinmunicatetl  to  the 
lower  ntiimuU  hy  feeding  tlmm  on  the  tissues  of 
plague  patients  and  on  cultures  of  the  sfiecilic 
i pari  11  us,  suggests  that  the  disease  nniy  be  conveyed 
to  man  in  for»d  i»r  drink.  The  Ijaeillus  is  sometime** 
found  in  the  inta^^tinal  contents  of  patfentJ^-  It  is  also 
to  be  fount  I  in  the  urine.  Water  or  fomicunlaminated 
mtli  sewage  or  fa*cal  matter  may  therefore  bt*  regai-de*l 
as  a  fjossible  medium  of  infection.  Food  con  tarn  inat^^d 
hy  infected  rat^  is  likely  also  to  V»t»  a  source  of 
<langen  In  the  epidemic  of  1902,  in  Hong  Kong, 
plague  bacilli  were  found  in  the  intestinal  contents 
and  nmcus  of  the  mouth  in  aWut  one-thirtl  of  tlie 
|ilague-inr*?cted  rat^  exanjined,  and  in  the  la-ine  in 
alx;ut  one-ftfth  of  t!ie  cases  {8»mpHon). 

It  would  appear  that  a  certaiti  degree  of  concen- 
tration of  virui,  such  as  we  uiay  assume  to  exist 
in  direct  inoculation  into  wo u mis,  ot'  a  proloriged 
exposure  to  conoeutratetl  atrial ly-horne  geriuHj  m 
neceasary  for  successful  infection.  *ierrns  Aq  not 
penetrate  the  unbroken  epidermis,  as  [jroved  by  the 
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impunity  with  which  pod-uiortem  examinations  are 
made,  but  it  seems  not  improbable  that  in  a  con- 
siderable proportion  of  instances  the  plague  germ  is 
introduced  through  triding  wounds  of  the  feet.  It  is 
conceivable  that  such  germs  as  may  be  lying  about 
on  the  ground,  deposited  there  in  tlie  discharges  of 
sick  human  beings  or  of  plague-stricken  animals,  or 
perhaps  growing  there  in  natural  culture,  may  be 
picked  up  in  tliis  way.  The  frequency  with  which 
the  primary  bubo,  as  will  be  pointed  out,  is  located 
in  the  deep  femoral  glands  suggests  this.  One  can 
understand,  tof>,  how  lice,  fleas,  bugs,  and  perhaps 
flie^  might  act  as  carriei-s  of  the  virus  from  j)en:0n  to 
j)erson,  inserting  it  with  tlieir  bitt's,  or  inducing 
scratching  and  superficial  skin  lesions,  through 
which  the  virus  obtains  entrance.  Yersiu  found 
that  the  flies  in  his  llong  Kong  plague  laboratory 
died  in  great  nunil>ers,  tlieir  bodies  being  crowded 
with  the  specific  bacillus ;  he  injected  bouillon  con- 
taining a  trituration  of  one  of  these  flies  into  a 
guinea-pig,  and  th(^  aniirial  presently  died  with  all 
the  signs  of  plague.  Sablonowski,  who  in  1884  in 
a  measure  anticipated  th(i  discovery  of  the  bacillus 
by  Kitasato  and  Yci^sin,  reniarke<l  that  during  the 
>]eso[X)tamian  epidemic  of  that  y(iar  a  certain  s[)ecies 
of  fly  appeared  and  disappeared  concurrently  with 
the  plague  ;  he  considered  that  this  insect  was  an 
active  agent  in  spreading  the  disease. 

Plague  among  rats,  ^Aj.-— Many  observers  have 
remarked  the  great  niorUdity  among  rats  and  other 
animals  wliich  generally  prec(;d(\s  and  accompanies 
outbreaks  of  plague  in  man.  Writing  about  the 
mortiility  among  rats  during  the  recent  Canton 
epidemic,  llennic  remarks  that  tlie  Chintjse  re- 
garded this  unusual  and  striking  occurrence  tis  a 
sure  indication  of  an  extension  of  the  epidemic. 
From  districts  of  the  city  wlu-re  tlie  plague  had 
been  raging  tor  some  time  the  rats  entirely  dis- 
appeared, whilst  they  kept  on  dying  in  other  quarters 
to  which  the  disease  afterwards  spread.  The  rats, 
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he  Bayst,  WQulii  corner  out  of  tliinr  holu^  in  Imiud 
daylight  evf*n,  and  tumble  almut  in  <i  dazetl  etmdition 
iiisri  die.  In  a  very  short  time  i>nc  IJhiueHe  ulticer 
aloite  eolle^tet!  upwards  of  22,0iH>  dtnvd  ruta. 

Hoohor  stJites  thatiu  Yunnun  thi*  niorljiHty  iiuiong 
tht}  rAtsispartieularly  mjtictiabUv  Other  jmiiujils  also 
die,  he  says ;  oxoii,  sheep»  di^r,  pijtfs,  antl  dogs  art^ 
all  attacked  at  tijuesi,  the  dog  les^  severely  n\%d 
lesa  frcHjuontly  than  the  uth*'ni. 

Fringle  says  that  in  iShurwal,  Jliinalayas,  where  in 
1864  plague  was  epidemic,  tht*  mts  quitted  the  various 
villagert  in  anticipation  of  the  advent  of  the  discAst*, 
and  tliat  the  jieople,  taught  by  oxi)enence,  on  seeing 
this  exodus  recognised  it  aa  a  ^varning. 

(Ueinow^  in  a  valuable  paper  in  the  JfiHrnat  **/ 
Trtfinaif  MfJltmie,  February^  19(H>^  point*  out  thu 
couneution  of  Mongolian  and  Bibenivn  plrtgne  epi- 
denjioH  with  the  occui'renct*  of  tht?  dii^ease  in  a  species 
of  niarniot  calletl  tarbHgan  (Arciom^a  /o6«j?)»  coninion 
and  much  hunted  in  these  regions. 

As  bearing  on  the  commuuicability  of  piaguo 
to  man,  the  following  ex  penmen  ts  were  uiade 
by  Prof,  Himjison  in  Hong  Kong  in  1903,  Ui 
ascertain  wiietber  rat  plagne  eouM  cause  plague 
in  monkeysv  Two  monkeys  were  iDoculuted 
with  blooil  of  a  rut  which  hiwl  dtetl  of  plagiie.  A 
thtid  monkeys  was  fed  with  a  lianana  snieJired  with 
the  blo<jd  of  the  ftiime  itit.  A  fourth  monkey  had  tlie 
plague-infected  rat  |>laced  in  iLh  cage.  All  four 
monkeys  took  plague.  The  two  in*>culateti  tlied  on 
the  sixth  and  miventh  dayn,  tli«  one  ft^l  i|(e<l  on  thu 
sixth  day,  and  the  lutmkey  plact^d  in  tlje  sjime  cage  as 
the  dead  rat  died  on  the  tenth  day.  In  a  siH^'ially 
construct<^d  cage  of  three  couipvrtnients,  with  out- 
side widk  of  moafjuito  netting,  a  tiftb  monkey  was 
phued  in  one  comp»artment^  and  a  rnt  sick  of  plague 
in  the  com  par  linen  t  at  tlve  opjMJsite  end.  Tlieit^  was 
no  possibility  of  contact,  for  the  nnddh'  eompaiUnenti 
which  was  empty^  waa  srj»anited  from  that  at  each 
eiid  by  rails  wiiich  permitl-ed  i*nu*ll  object?*  Uj  fjae** 
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between  them,  but  effectually  prevented  the  monkej 
in  tlie  end  cDiupartnient  thrusting  his  hand  through 
to  roach  or  touch  the  plague-stricken  rat  in  the  com- 
partment at  the  other  end  of  the  cage.  The  rat  was 
covered  with  fieas  when  placed  in  the  cage,  but  when 
taken  out  de«ad,  three  days  after,  there  were  no  fleas 
on  it  The  monkey  began  to  show  signs  of  illness  on 
the  third  day,  had  a  temperature  of  104^  F.,  was  dull, 
off  its  feed,  and  evidently  suffered  from  headache.  It 
presented  all  the  symptoms  of  the  fii-st  four  monkeys, 
but  after  a  few  days'  sickness  it  began  to  recover, 
and  finally  got  quite  well. 

These  and  many  similar  facts  observed  in  Hombay, 
Sydney,  Cape  'I'own,  and  Hong  Kong  with  regard  to 
plague  in  the  lower  animals  throw  important  light  on 
one  of  the  ways  in  which  the  (lis€»ase  is  spread.  Tlioy 
have  to  be  reckoned  with  in  the  future,  more  than 
they  have  hecn  in  the  past,  in  devising  schemes  of 
(|uaraiitine  and  in  attinnpts  at  stamping  out  the 
disease  in  already  affected  localities.  The  wholesiile 
destruction  of  domestic  vermin  should  go  hand  in 
hand  with  the  isolation  of  plague-stricken  patients.* 

A(j*\  sex,,  and  occupntum  have  very  litthj  influence 
in  plague.  Tht^  youngest  children  are  susceptible ; 
old  age  seems  to  he  to  a  certain  extent  protective,  the 


*  It  is  HtattMl  tlint  the  haiuUing  of  a  rat  newly  <lea<l  of  plague 
is  fraught  with  ihinger,  whereas  a  rat  that  haH  l»een  dead  for 
some  time  and  is  cold  and  HtiH*  may  be  touched  with  impunity  ;  and 
it  is  surmised  that  the  th-as  of  the  newly  dead  rat  are  still  in  its 
fur,  and  quit  it  for  the  hody  of  the  manipulator,  carrying  on  their 
proboHces  the  liacilli  of  the  <liHea«e,  which  they  intro<luce  when 
they  next  jiroceed  to  feed  on  their  n<,'w  host.  When  a  rat  has 
l)een  <lead  for  some  time  and  tiie  ImxIv  Ih  cold,  tiie  tleas  have 
already  forsaken  it  for  another  host  ;  hence  the  impunity  with 
which  it  may  Imj  handled.  Tiie  fact  th.it  the  glands  of  the  legs 
are  usually  the  first  to  hi*come  imj>licated  in  tlu'  majtuity  of  cases 
of  plague  suggests  that  the  virus  is  generally  introduced  through 
the  skin  of  the  feet  or  legs,  which  are  just  those  jmrts  most 
likely  to  \>q  attacked  hy  a  flea  picke«l  up  in  walking  across  the 
floor  of  a  nK>m  in  wliich  plague-stricken  rats  or  other  animals 
have  die<l.  Xuttalls  <'xj»eriments  do  not  suppoit  the  i<lea  that 
the  rat  flea  is  the  intermediary  in  infection  ;  indeed  the  evidence 
IH  princii>a]iy  s}H)culative. 
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disease  being  rai-er  after  0fty  than  during  adolescence, 
Woinen^  dmibtlesa  on  atjcount  of  (lieir  i*cm&inuig 
mudi  indor*ra  in  the  tainted  auiTotiiidinj^s,  art?  re- 
lutively  ttuire  freciueritly  atUicked  than  tiieiu 

(Jeolof/ictU  cfitmtitnticm  of  mil  ajipenrs  to  have  no 
diix-ct  iniluenw  on  piagu<\ 

Atmospheric  ttffipf^nUun%  if  very  high  <sr  vory 
low,  s<M?ni  to  have  a  I'epres.sing  eiit'ct.  Thus,  \i%  a 
ruiei  epideinica  in  Egypt  and  MeHO|>otaniia  declined 
during  the  height  of  tht?  very  hot  and  dry  sum  men*, 
and  in  Europe  during  tLe  extreme  eold  of  winter ♦ 
On  the  other  Ijandi  plague  on  mcitj  than  one  occa- 
sion has  flonrii^hed  during  a  Russian  winter,  and 
aUo,  an  in  Hong  Kong  recently,  during  the  heat  of  a 
tropical  syinmt'f.  <  >n  the  whole,  tht^  ev  idenee  points 
to  nioilerate  U^nipemtures  combined  with  a  cerUiin 
degrei^  of  danipnesjs  af»  l»eing  the  principal  atniospheric 
conditions  favouring  epidemic  outl*reaks. 

Ehvriiion^  a«  i*egarda  aea-level|  tloen  not  din^ctly 
afiect  the  gt'ueral  distribution  of  the  disenso,  In- 
di*fd,  niountain  tribes,  probably  on  account  of  their 
jK)verty  and  Btjualor,  are  peculiarly  liable^  to  epidemics. 
In  honse«  the  grouml  flix^r  is  more  dangerous  than 
the  upper  storeys. 

Tlie  e.vtrnitifm  vf  plmjiw  epidemics  h  |>e€uUar, 
and  in  many  respects  re»emblejt  that  of  cholera. 
It  follows  trude  rout^a,  Sometimes  it  sprciula 
rapidly  from  point  to  |K>int  ;  more  gen  end  ly  it 
creeps  slowly  from  one  village  to  another,  fiom 
one  street  or  one  house  to  another.  Bc»nietime**  it 
hkiim  ii  hoU8i%  a  village,  or  a  district,  tt>  appear  there 
later,  Particuhtr  hous!?a,  and  even  particular  tlcxirs 
of  houKt'js  (Low Hon),  may  be  iufecttid,  whilst  neigh- 
bouring onest  are  free  from  tlie  dbeaseu  Manifestly 
its  extension  depends  more  on  place  tnfeetion 
til  an  on  direct  transmission  from  person  U\  peraon* 

?*y 111  |i  l4»tn  ».— /}(€  a  fifU  wn  p^r  iod, — ^y  m  p  torn  s  of 
plague  bt'L^iti  to  j^how  themst?lve;s  after  an  incubation 
perio*J  of  from  two  U»  eight  days.  It  is  said  I  hat 
in  certain  very  rai'e  iiiatancea  the  incubation  period 
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may  extend  to  as  much  as  fifteen  days.  It  is  also 
said  that  in  highly  malignant  epidemics  tlie  disease 
may  declani  itself  within  three  or  four  hours  from 
the  time  of  expasure  to  infection. 

Prodromal  stage, — In  a  certain,  but  small,  pro- 
portion of  cases  there  is  a  prixlromal  stage,  charac- 
terised by  physical  and  mental  depression,  anoi'exia, 
aching  of  the  limbs,  feelings  of  chilliness,  giddiness, 
palpitations,  and  sometimes  dull  pains  in  the  groin 
at  the  seat  of  the  futui*e  bubo. 

Stage  of  invasion. — U'sually,  however,  the  disease 
sets  in  somewhat  suddenly  with  fever,  extreme  lassi- 
tude, frontal  or,  more  rarely,  occipital  headache, 
aching  of  the  limbs,  vertigo,  drowsiness  or  perhaps 
wakefulness,  troubled  dreams.  Uigor  is  I'arely  a 
marked  feature  ;  more  often  the  disease  is  heralded 
by  unimportant  foelings  of  chilliness.  The  face 
quickly  iicquires  a  peculiar  expression,  the  features 
being  drawn  and  haggard,  the  eyes  bloodshot,  sunken 
and  staring,  the  pupils  probably  dilated  ;  sometimes 
the  face  weais  an  expression  of  fear  or  horror.  The 
patient,  when  ho  can  walk,  drags  himself  about  in  a 
dreamy  sort  of  way,  or  he  staggers  lik(^  a  drunken 
man.  There  may  be  nausea  and  vomiting  ;  in  some 
instances  th(jre  is  diarrluea. 

Stage  of  five  r. — The  stage  of  invivsion  may  last 
for  a  day  or  two  without  a  serious  rise  of  t(»m- 
perature  occurring.  Generally,  however,  it  is  of  much 
shorter  duration  ;  or  it  may  be  alt^)gether  wanting, 
the  disease  developing  abruptly  without  detinite  rigor 
or  oth(^r  warning,  the  thermonu^ter  rising  sonu^what 
rapidly  to  103  or  104',  or  even  to  107^,  with  a  corre- 
sponding Jicc(^lerati()n  of  pulse  and  respiration.  The 
ris<j  of  temperature  is  more  gradual  than  is  usual  in 
malarial  fevers.  The  skin  is  now  dry  and  burning,  the 
face  is  bloated,  the  eyes  are  still  more  injectiMl,  sunken 
and  fixed,  the  hearing  is  dulled.  The  tongue  is  swollen 
and  covered  with  a  creamy  fur,  which  rapidly  dries 
and  l>ecoines  brown  or  almost  black  ;  sordes  form  on 
the  teeth  and  al>out  the  lips  and  nostrils.     Thii-st  is 


246 


Placus, 


intense  J  prcistratian  ejctreiiic,  the  pAtient  from  utt^r 
Wf^Akness  being  hartily  al>le  to  make  liiinseJf  he&rJ, 
Some  tinier  the  patient  beeome^  dt^irious  ;  more 
generally  he  sinks*  into  a  atatt?  of  typhoid  stupor  and 
prostration,  perhnfBS  picking  the  l^eiidothtfs  or  trying 
to  catcli  iiiiaj^iniiry  oltjects.  The  delirium  la  st>ine- 
tin»es  wildly  furious,  sometimes  fatuous*,  sometime* 
of  a  low  muttering  type.  Coma,  con vnl.sions— some- 
times of  a  tetanic  charaeter,  intention  of  urine, 
iilbsultua  t^Mulinuiri,  ami  other  ni'^rvon^  phenomena 
may  occur.  V^omiting  is  in  eertjiiri  ciii^eH  \ery  fre- 
quent; sijme  are  constipated,  oUiers  liu%e  diarrhcea. 
The  spleen  aud  liver  are  Uisually  Wth  enlarged. 
Urine  is  scanty,  but  nirely  contjiins  more  than  a  trace 
of  albumin.  The  pulse,  at  hr^t  full  and  bound itig, 
in  the  majority  of  cases  rapidly  lo^es  tone,  liecoHiing 
rtmailj  frequent,  flatte^in|,^  diercitio,  int-erraittent  In 
the  litter  stages  the  heart  may  lie  *lilate<I,  tlie  iirst 
K^juntl  lieing  feelUe  or  absent  In  many  case?!,  its 
deatlj  approaches,  there  may  be  some  eyanosis. 

SUuje  of  adeniiis, — In  from  alwnt  two- thirds  to 
nine- tenths  of  the  casei?,  some  time  between  tho  first 
few  hours  ami  the  tifth  day,  generally  within  twotity* 
ftiui-  houin,  tiie  chai-acteristic  buljo  or  bul*ocs  develop. 
U&ually  {in  70  percent)  the  bubo  forma  in  the  groin, 
moHt  frer]nontly  on  the  riglit  side,  aHecting  one  or 
more  of  the  femoral  glands ;  less  fr<^*tjuently  (20  per 
cent.)  it  is  tJie  axillrtry  glantls,  and  still  more  rarely 
(10  per  eent.),  and  moat  commonly  in  children,  it  is  the 
glands  at  the  angle  of  the  lo^wer  jaw  that  art^  affected. 
The  bulRrt'S  are  usually  single;  in  alx>ut  one-eighth 
of  the  ciuseR,  however,  they  form  ^invultaneously  on 
both  nicies  of  the  bwly.  \^er}^  rarely  are  hubrtes 
formed  in  the  poplileid  or  in  the  epiti-oehleur  ellxjw 
glandii,  or  in  those  at  the  loot  of  the  netrk.  Occa- 
sional ly  hulioes  occur  simultaneously  in  diflei-ent  parts 
of  tlie  biHly. 

The  liuboes  \iuy  considerably  in  nm\  In  some 
instances  they  ai-e  no  lai-ger  than  a  walnut ;  in  others 
they  attain  the  size  of  a  goose'a  egg*     Pain  is  often 
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very  severe  ;  on  theotlier  hand,  it  is  sometimes  hardly 
complained  of.  Bedsides  the  enlargement  of  the  gland, 
there  is  in  most  instances  distinct  infiltration  of  the 
surrounding  connective  tissue. 

In  a  very  small  proportion  of  cases  what  are 
usually  described  as  carbuncles,  but  which  are  in 
reality  small  patches  of  moist  gangrenous  skin  that 
may  gradually  involve  a  large  area  (Lowson),  develop 
on  different  parts  of  the  integument.  These  occur 
either  in  the  early  stage  or  late  in  the  diseiise.  Some- 
times they  slough  and  lead  to  extensive  gangrene. 

In  favourable  cases,  sooner  or  later,  after  or 
without  the  appearance  of  the  bubo,  the  constitutional 
symptoms  abate  with  the  setting  in  of  ^  profuse  per- 
spiration. The  tongue  now  begins  to  moisten,  the 
pulse-rate  and  temperature  to  fall,  and  the  mild 
delirium,  if  it  has  been  present,  to  abate.  Tlie  bubo, 
however,  continues  to  enlarge  and  to  soften.  After  a 
few  days,  if  not  incisetl,  it  bursts  and  discharges  pus 
and  sloughs — sonietinies  very  ill  smelling.  In  rare 
instances  suppuration  is  delaytnl  for  weeks  ;  whilst  in 
some  the  bulx)  sul>sides  after  a  few  weeks,  or  perhaps 
months,  without  having  broken  down.  Convalescence, 
when  it  occui's,  sets  in  some  time  between  the  sixth 
and  tenth  day,  although  it  may  be  delayed  for  a 
fortnight  or  three  weeks.  Occasionally  a  pya^mic 
condition,  with  boils,  abscesses,  cellulitis,  parotitis,  or 
secondary  adenitis,  succcicds  the  primary  fever.  The 
sores  left  by  the  buboes  and  al)scesses  of  j)lague  are 
extremely  indolent,  and  may  take  months  to  heal. 

IIamorrha(jPS  of  different  kinds  are  not  an  un- 
usual feature  in  plague.  Ecchymotic  effusions  of  a 
purplish  or  dull  rwl  tint,  and  varying  in  size  from 
a  hemp-seed  to  spots  half  an  inch  in  diameter,  are 
very  often  found  scattered  in  greater  or  less  profusion 
over  the  skin,  especially,  according  to  Ix)wson,  on 
exposed  parts  of  the  body  and  at  the  sites  of  insect 
bites  or  of  wouuds.  Larger  patches  of  cutaneous 
hsemorrhagic  effusion  do  occur,  but  they  are  rare. 
There  may  be  bleeding  from  the  nose,  mouth,  lungs, 
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Bt-oruiich,  bowel,  or  ktJneya.  Hfeniorrliages  occur  with 
marked  frequency  in  certain  epidemii^ ;  th<^y  are 
rcgaiiled  as  evidence  of  gi'«>at  malignity.  Especially 
inaiigtiant  are  tlioiM?  (^pideniies  in  whieli  LiteuioptjrBiiif 
ur  pneumonia,  is  a  common  occurft^nce* 

AboHmu  almost  invariabiy  oct^nrs  in  pregiiant 
women ;  tfie  ftctu^  somutiutes  filiow»  ^igns  of  the 
disease. 

Death  may  take  ]ilace  at  any  time  in  the  coui^sc 
of  plague.  Usually  it  occurs  betwcvtin  the  third  and 
tifth  day^  witti  symptoms  of  pitjCound  adynamia, 
heart  failure,  or  [lerhaps  frotn  convnlsioa^,  from  coma, 
from  internal  hjetuorrbage,  or  later,  from  exhaustion 
csonaequcnt  upon  prolonged  fever  or  suppuration,  or 
from  secondaiy  hai'morrliageH, 

On  tho  other   hand,  in  a  oerUiin   proportion  of 
eases  convalanceiiee   sets   in   and   pro€tM*fl&   more  or  ' 
less  mpidly,     Generally  it  is  a  tedious  a0air,  Uung 
prolonged    by    suppuration,    sloughing^    and    similar 
complit^ations. 

The  foregoing  de  script  ion  applies  mow  esfHBcially  J 
to  the  ortlinary  Imbfmle  (as  it  is  called)  tyi»e  of  the' 
disease.  Of  Irite,  certain  forms  of  plague  have 
received  individual  recognition  in  coiuietjueuce  of 
their  extreme  virulence  and,  in  the  caae  of  one  of 
these  fonns,  of  !t«  high  degree  of  communicalulity, 
Tliese  formal  are  called  rciipocti\'ciy  »f^2^iktf'mk   and 

SeiHifflPiiiic  plai^iie,  sometimeii  called  tft«*Mi» 
ftidiMrims.— In  this  type  there  m  no  fl|>ecial  enlarge- 
ment of  the  lymphatic  glands  apparent  during  life, 
although  at't4ir  detith  tJie  glands  throughout  the  WJy 
ai^^  found  to  be  somewhat  enlarged  and  conges tet I* 
Tlie  high  ilcgree  of  virulence  and  rapid  course  of  th© 
dirtt^aae  depen*l  on  the  entry  of  large  numbers  of  the 
Iwwjilli  into  the  blood,  where  they  can  be  readily 
found  during  life.  The  patient  is  prostrated  from 
the  outf^et,  he  is  pale  and  apathetic;  there  ii  no,  or 
very  little,  febrile  inaction  (100^).  Great  weakne^, 
delirium,  picking  of  the  bedclothes^  3tup>r,  and  coma, 
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end  in  death  on  the  tirst,  ?*econd.  or  third  day.  Fre- 
quently in  these  cases  there  are  haemorrhages. 

Paeaai^Mr  i^la^rm'* — 1*^'^^  type  of  the 
disease,  which  was  carefully  studied  by  Childe, 
is  especially  dangerous  as  well  as  deadly :  dangerous 
because  of  the  multitude  of  bacilli  which  are  scattered 
about  in  the  patient's  ex|»ectoration,  and  because  the 
clinical  symptoms  are  unlike  those  of  typical  plague, 
and  are  apt  t^>  Ije  mistaken  fur  some  ordinary  form 
of  lung  disease,  Tije  illness  commences  with  rigor, 
malaise,  intense  headache,  vomiting,  general  pains, 
fever,  and  intense  prostration.  Cough  and  dyspnoea  set 
in,  accompanied  by  a  profuse  water}'  blood- tinged 
sputum.  The  sputum  is  not  viscid  and  rusty,  as  in 
ordinary  pneumonia.  Moist  rales  are  audible  at  the 
bases  of  the  lungs  the  breathing  becomes  hurried, 
other  symptoin<  rapidly  l»ecome  worse,  delirium  sets 
in,  and  the  patient  dit^s  on  tin-  fourth  or  tifth  day. 
This  is  the  most  fatal,  and  is  s;iid  to  be  the  most 
infectious,  form  of  plague. 

Abortive  or  larval  pla;;iir  (pr«»ti«!i  am- 
bnlanf^)* — C»*rtain  epidemics  are  distiuiruishetl  by 
the  larger  proportion  of  mild  cas(»s.  In  such,  buboes 
form  and  suppurate  or  resolv<\  tlu'  associated  consti- 
tutional symproins  lx»ing  comparatively  mild,  or 
perhaps  altogt'thcr  wantinir.  In  every  epidemic  there 
may  be  cas<*s  in  which  the  j)atient  is  able  to  l)e  about, 
having  little,  if  any.  fever,  and  apparently  being  little 
incfmvenieiiC'Ml  l»y  thf  disease.  Such  Citses,  however, 
may  collapse  suddenly. 

The  occurrence  of  epidemics  of  bul>o  with  little 
or  no  constitutional  symjnonis,  which  precede  and 
follow  true  plai;u«%  has  already  been  alludinl  to 
(p.  237).  Tliese  cases  are  of  jirreat  importance  in 
their  bearing  on  the  sj)read  and  prevention  of  the 
graver  disease. 

Kolap«ie«i,  though  rare,  do  oi'cur,  and  are  dan- 
gerous. 

Hortalily.  -The  case  mortality  varies  in  dilJerent 
epidemics.      It  is   usually  greatest  at  the   beginning 
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ant]  height  of  the  epideinia  Bisregaidiiig  thcMa  niUd 
epidettiics  just  alluded  to,  the  de&th^rate  niJij  be 
an  J*  thing  from  60  to  95  per  cent,  of  thoJie  attacked. 
Much  apfM?ar3  to  depend  on  the  social  condition  of 
the  patient^  the  attention  and  nursing  avaihiUe,  and 
on  the  anioiint  of  the  initial  do;^  of  virus,  ThtiR  in 
the  lata  Hong  Kong  ej>jdennc,  whilst  the  mortality 
among  the  idditferently  fed,  overcrowded,  unw^^he^l, 
and  almost  unnursed  Ohine«e  amounted  to  !^3'4  |)er 
cent,  it  wjis  only  77  i>cr  cent,  «niong  the  Indiann, 
00  per  cent,  among  the  Japanese,  and  18*2  per  cent. 
among  the  Europeaiia  ;  a  gradation  in  general 
correspondence  with  the  sociiil  and  hygienic  con- 
ditions of  theses  di^erent  national ities* 

Pnlholoi^icxil  Hiiatoiny  and  pntholoin. — 
After  death  from  plague  tl»e  surface  of  the  IxkIv 
preHents  very  fre^juently  numeroun  eccliymotie  spots 
or  pitches.  The  number  and  ext<mt  of  these  vary, 
apparently,  in  diiferent  epideinics.  Sometimes — as  in 
the  Htmg  Kong  epidemic  of  181i4  (fjowson) — they  ai-e 
few  and  trifling,  having  their  origin,  as  mentioned, 
principally  in  insect  bites.  In  other  epidemic^  iic* 
cording  to  their  historians,  the  cutaneous  htemorrha^es 
have  bc^n  both  extensive  and  numciTJUS  ;  hence  the 
name  Black  Death  formerly  applied  to  this  disease. 
The  eharact4?ristic  buboes  are  generally  apparent ; 
occaaionally  there  are  also  furuncles,  pustules,  and 
abscesses.  Rigor  mortis  is  usually  moderate  ;  some- 
timpR  jwmt-moTtem  muscular  contractions,  like  those  of 
cholern,  Uike  place.  Post-mortem  rise  of  temperature 
is  often  observed.  Ueconipoaition  is  said  t-o  set  in 
early. 

The  charticteristic  appearance  in  a  necropsy  of 
plague  is  that  of  engorgement  and  haemorrhage,  nearly 
every  orgitn  of  the  Iwdy  participating  more  or  less. 
There  is  also  parenebyraatous  degeneration  in  most  of 
the  organs.  The  brain,  spinal  cord,  and  their  meninges 
are  markedly  congested,  and  thei-e  may  be  an  incretuse 
of  subarachnoid  and  ventricular  fluid.  There  are 
numerous   and    pronounced   puncta   cruenta   on    the 
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brain  sections  ;  occasionally  there  may  be  considerable 
extravasations  of  bloocl  into  tlie  substance  of  the 
brain  (mesocephalon  and  medulla  oblongata). 

Elcchymoses  are  common  in  all  serous  surfaces ; 
the  contents  of  the  different  serous  cavities  may  be 
sanguineous.  Extensive  hsemorrhages  are  occasionally 
found  in  the  p)eritoneum,  mediastinum,  trachea,  bowel, 
pelvis  of  kidney,  ureter,  bladder,  or  in  the  pleural 
cavities.  The  lung  frequently  shows  evidences  of 
bronchitis  and  hypostatic  pneumonia;  sometimes 
hsemorrhagic  infarcts  and  absct^sses  are  found.  The 
right  side  of  the  heart  and  great  veins  are  usually 
distended  with  feebly  coagulat<^  or  fluid  blood. 

The  liver  is  congesteil  and  swollen,  and  its  cells 
are  degenerated.  The  spleen  is  enlarged  to  two  or 
three  times  its  normal  size.  The  mucosa  of  the  ali- 
mentiiry  canal  as  a  whole  is  cong(»sted,  showing  here 
and  there  punctate  ecchymotic  effusions  and,  occa- 
sionally, hiemorrliai^ic  enisions,  and  even — especially 
about  the  ileo  caxal  valve  —ulcerations. 

Similarly  the  kidneys  are  congested,  and  may 
exhibit  ecchymuses,  lK)th  on  the  surface  and  in  the 
pelvis.  The  perirenal  connective  tissue  also  may  be 
congested  and  infiltrated.  The  ureters  and  the  mucous 
surface  of  the  bladder  are  often  found  to  be  sprinkled 
with  ecchymoses,  in  which  cases  the  containtKl  urine 
is  generally  bloody. 

Evidence  is  invariably  discoverable  of  serious 
implication  of  the  lymphatic  system.  One,  two,  or 
many  of  the  lymphatic  glands  are  inflanuHl  and 
swollen.  r»otb  in  and  around  the  glands  there  is 
much  exudation  with  hiemorrhagic  effusion,  hyper- 
plasia of  the  gland  cells,  and  an  enormous  multipli- 
cation of  l)acteria.  The  glands  of  the  groin,  of  the 
armpit,  and  of  the  neck  are  particularly  all'ected.  On 
dissection,  the  superficial  bulMH\s  are  very  often  found 
to  be  connected  with  extensive^  d(»ep-seated  adenitis 
extending  either  through  the  cruial  ring  or  down  the 
neck,  and  involving  the  pelvic,  the  abdominal,  or  the 
mediastinal  glands  as  the  case  may  Ije.     {Section  of 
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tiie  alfectod  glands^  will  reveal  any  ati^ge  uf  iadamiua- 
tion  frtmi  eellular  hyperplasia  to  suppurative  soften* 
iug,  according  to  tlie  fieri od  of  the  disease  at  which 
death  has  occurred.  In  whatever  stage  during  the 
activity  of  the  disease  death  has  t«iken  {rlace,  there  is 
always  evidence  of  intense^  hyjKSi^mia  in,  aa  w**ll  as 
around,  these  glands  ;  a  hyi^eni'niin  which  is  sp^'cially 
cliaracti^risi*d  hy  w  marked  tjendency  h>  hiemon'hagiu 
edusion*  In  the  eadier  stages  uf  the  at!  en  it  is  the 
upecilie  buciUus  m  found  in  the  lymph  spacer  around 
tht*  follicles ;  later,  it  is*  found  in  the  follicle?*  thein- 
aelve.'i,  in  the  lyjnph  spaces,  and  in  the  medullary 
can  Is  (Ai>yaina)t 

If  death  has  taken  place  at  a  very  early  stage  of 
the  disease,  the  swelling  of  the  lymphatic  glands  may 
not  be  so  evident  ;  but  it  is  r^re  not  to  lind  some 
gland  or  glands  that  are  charticteristically  ailecled. 
In  the  septicemic  and  pneumonic  forms,  in  wliii^h  the 
bubo  is  absent,  nearly  all  the  lynipliatic  inlands  of  the 
boily  are  slightly  enlarged^  pink  or  dark  retl  in 
oolour.  Instead  of  intense  and  more  or  less  | 
localisad  adenitis^  a  mihler  but  mori^  general  enlarge- 
ment of  the  lymphatic  glands  of  the  entire  bofly  is 
discovereil  Soinetimes  the  lymphatic  trunks  ai-e 
also  markedly  implicated  in  the  sp^^cilic  inflammation. 

Di»|Ciii^f^ift*— ^tie  occurrence  of  fever  and 
adenitis  during  a  Jjlague  rpulemic  must  always  be 
viewed  with  suspicion,  particuhirly  if  the  fever 
rapidly  mj-Humes  an  iuiynaniic  character.  In  the 
early  stages  diagnosis  may  Ije  very  doubtful,  espe- 
ciaHy  in  pneumonic  plague*  The  discovery  of  th« 
bacillus  in  the  glands,  blood,  s^putum,  or  disehat';ges 
is  the  oidy  thoroughly  reliable  test,  A  small  quan* 
tity  of  the  suspected  material  should  Ije  spread  on  a 
slide,  dried,  lixed,  and  stained  witli  an  aniline  dye, 
Shotdd  a  cocco-bacillus  l>e  found  with  the  character- 
istic bi-fK>lar  staining,  it  should  be  cultivated  hy 
HaHTcine's  method  in  brotfi  on  which  elarirtoii  Initter 
(ghee)  or  cocoanut^oil  is  floated.  Frf>m  the  under 
surface  of  the  oil,  if  the  bacillus  be  that  of  plague. 
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stalactite-like  growths  of  bacilli  will  fonii.  When 
disturbed,  the  stalactite  growths  brt\'ik  off  ami  fall 
in  snow-like  tlakes  to  the  bottom  of  the  vessel.  No 
other  known  bacillus  behaves  in  this  way. 

Prophylaxis.— The  prophylaxis  of  plague,  as  of 
other  infectious  diseases,  has  to  l>e  eonsidertni  from 
the  standpoint  of  the  community  and  fi-om  that  of 
the  individual.  As  ivgards  the  former,  it  includes 
measures  for  preventing  the  introduction  of  tlie 
virus,  of  staying  its  spivad  if  introduced,  and  for 
securing  its  destruction. 

Quarantine.  —  All  systems  of  land  or  swi  quanvn* 
tine  directed  agjiinst  plague  should  take  cognisance 
of  the  facts  th  it  the  incubation  period  of  the  diseasi» 
may  extend  to  eight  days,  and  that  plague  affects 
certain  of  the  lower  animals  as  well  as  man.  Seven 
days  is  the  mininnim  period  that  should  elapse 
between  the  time  of  departure  from  an  infecteil 
place,  between  the  date  of  the  last  death,  or  between 
the  arrival  of  a  ship  or  batch  of  travellers  with  cases 
of  plague  in  progress  among  them,  and  free  pratique. 
Moreover,  as  Kitasato  has  shown  that  the  specitie 
bacillus  pei-sists  in  the  bodies  of  those  who  have 
recovered  from  plague  for  at  least  three  weeks  from 
the  cessation  of  the  active  disease,  eonvaleseents 
should  be  isolated  for  a  month  bt»fore  they  aix) 
allowed  to  mingle  with  an  uninfected  connnunity. 

Although  Kitasato  has  stated  that  the  plague 
bacillus  perishes  in  four  days  when  dried  on  cover- 
glasses  and  protected  from  sunlight,  and  in  from 
three  to  four  hours  when  exposed  to  sunlight,  ex- 
perience has  shown  that  under  certain  conditions,  as 
yet  unknown,  it  will  survive  cmtside  the  body  for  a 
very  much  longer  periiMl.  Tlu^re  is  a  considerable 
mass  of  evidence  tending  to  show  that  clothes,  skins, 
textile  fabrics,  and  other  similar  mat^'rials  may 
preserve  the*  virus  in  an  active  state  for  several 
months.  Such  articles,  therefore,  coming  from  an 
infect(Ml  district,  more  especially  if  tliere  is  any 
suspicion    that    they    have  iH.'en  soiled   bv,   or   have 
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liei'ji  ill  |»ru(X![iiiy  t4)f  plagae  {>atii?nts,  should  lie 
destroyed  or  thtjrou^hly  dt!«iinfected« 

III  ships  comiug  from  lin  infected  port  the  rats, 
niice^  and  such  like  verQiin  should  l*e  destroyed, 
tliitii^'ii  oveH-Mjard  and  sunk  hefort'  harhour  ih 
entertHi,  Thti  generation  of  «uIphurot»si  acid  gass 
under  pressure  hfui  b^i^u  found  ust^ftil  for  this 
purposie, 

Kitasato  found  that  bouillon  cultuix^s  of  the 
btit'iMuK  wei^i  kilknl  in  luilf  an  hour  by  n  Uuupt^niturt<i 
of  80^*  Cent.,  and  iti  a  fyw  minut-e^i  by  Bteam  at  100"^ 
C**nt.  Growth  of  the  Imcillus  did  not  occur  in 
euituie.*!  art*>r  exponurt*  for  one  Jioui*  ki  a  1  per  eent. 
solution  of  earlxdic  iidd.  The  Imcilli  are  also  killed 
by  a  tliree  houi^'  exposure  U\  milk  of  liuie.  These 
ftictrt  servo  fui  a  guide  to  suitable  diJ^inft'ctaiitii,  of 
wfdch  tlie  lie.Ht  miA  most  prHctivuUe  are  Bt^iii,  1  in 
IjUOO  corrosive  subliniiiit^  in  c«rljoJ -sulphuric  acid, 
lyMol^  cidoride  of  lime  in  1  per  cent,  solution^  and 
carbolic  acid  in  5  |»er  nent.  s+cilution* 

In  the  event  of  plague  breaking  out  in  a  com- 
111  unity,  so  fioon  a^  the  disi.*a«e  ih  roeognised  measures 
tiliouKi  Ir*  takt^n  to  prevt-nt  the  inliabitanLs  leaving 
the  locality,  and  thus  «ppt*iuiing  the  diseii^ie  to  othm* 
lineal itie«,  Thftre  iw  little  danger  %%i  this  until  the 
inhabitants  become  afarmcd  by  a  rapiil  extension  of 
the  clise4ise.  f-rovided  it  lie  fe^i^ible,  a**  in  the  case 
of  small  vilhi*^s,  a  double  udlitary  coition  may  be 
drawn  around  the  inip!icHt4Hl  district,  and  the  stricte**t 
isolation  maintiiinefb  If  ponsibhs  after  the  patient 
has  been  isolated  in  a  special  hospitab  the  villap.* 
should  W  evacuatt*d  for  a  month,  the  inhalutHnts 
being  aceommodrited  in  temponiry  hut^s  close  by,  while 
the  houses  which  the  pivtientii  havo  occupieil  and 
tlioiic  in  their  neifj[hb<:iurhf»od  sbouhl  Imj  disinfected. 
The  sii.fe.^t  and  most  tliorougb  form  of  disinfection  is  by 
hre,  and  in  the  case  of  an  isolated  village  prompt 
destruction  of  the  infected  housies  by  hre  is  the  surest 
method  of  stampitn^'  nUt  the  infection  The  clothes 
and  bedding, of  all  |tatieuts  slnjuld  l>e  burneii*     Tho 
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dead,  with  as  little  delay  as  possible,  should  be 
buried  in  deep  graves  or  creuiated.  Isolated  obser- 
vation camps  should  be  organised,  in  which  ^'  sus- 
pects "  and  **  contacts "  may  be  segregated  for  a 
time  equal  at  least  to  the  incubation  period  of  the 
disease.  Rats  and  mice  should  be  poisoncid  or  other- 
wise destroyed,  and  their  bodies  burned.  Besides 
such  special  measures,  general  sanitation  should  be 
scrupulously  carried  out.  The  diffusion  of  plague  by 
railways  must   be  carefully  guarde<l   against. 

In  the  ev(uit  of  an  outbreak  in  a  town,  it  must 
t>e  borne  in  mind — first,  that  there  is  an  intimate 
connection  between  rat  plague  and  human  ]>lague ; 
second,  that  rat  ])lague  is  conveyed  to  human  beings, 
and,  once  estjiblished  in  human  beings,  is  com- 
municable t:)  others  and  to  rats  ])y  means  of  the 
exp<'ctoratioTi,  ])y  tlio  discharges  from  the  lK)wel8 
and  by  the  uriiir,  and  by  discharg<*s  from  tlie 
buboes  or  glandular  swellings;  and  third,  that  a 
plague  in  rats  usually  j)recedes  plague  in  human 
beings.  It  is  as  important  to  know  in  what 
houses,  areas,  and  quarters  of  the;  town  the  rats  are 
infected  as  it  is  to  know  in  which  of  tln^se  are  i)lague 
patients.  In  addition,  therefore,  to  prompt  notifica- 
tion of  plague  j)atients,  a  system  is  re(juir(»d  to  obtain 
information  as  to  plague  rats.  It  is  not  suthcient  to 
carry  on  a  gcMieral  campaign  against  rats,  and  to  burn 
all  rats  collect<'d  whieh  havt^  been  poisoned  or  c^iught 
in  tra[)s,  l»iit  it  is  necessary  to  examine  daily 
bacteriologically  every  rat  so  destroyc^d,  in  order  to 
det(*rniine  whether  it  is  healthy  or  infected,  and  so 
differentiate  tht;  healthy  parts  of  the  town  from  the 
infected.  A  ticket  on  the  rat,  giving  the  achlress 
from  whieh  it  was  brought,  locates  the  street  and 
house,  and  perinitsof  action  being  taken  at  once.  A 
house  in  which  a  pla<^ue  rat  is  found  is  a  plague- 
infect4»(l  house,  and  if  plague  among  the  inmates  is 
to  l>e  prevent<*(|,  the  necessary  preventive  measures 
shoidd  b«»  taken  at  once.  Thes(;  are  the  evacuation 
of     the     hous(^    until   it   has    ix;en    disinfected   and 
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rendered  rat-proof,  and  tiie  disinfection  of  the  clothes 
»nd  belongiiigs  of  the  inmatei^  (8imfi80D|, 

Iii  India  the  compulsory  ioMpection  of  all  dead 
bodies  piior  to  burial  has  lieen  found  a  valuable 
measure  for  discov^iing  infected  hou!^^  and  locali- 
ties. 

In  all  efibrts  to  cxnitrol  the  inti'ocluction  iind 
8(>read  of  j>lagiie,  cast's  <A  pe»ti»  amlmUum  must  l:*e 
Bou|^ht  out  and  treated  with  iis  jntich  it'speet  as  the 
njore  virulent  forms  of  tht*  diweuse. 

It  is  very  i]Ut>stionable  if  in  practice  iiny  sysitiMii 
of  rigid  fjuarantiiie-,  no  matter  how  carefully  devised 
and  thoon^ically  ptirfect*  is  ever  ahisolutely  prortectivc* 
Its  workiug  is  necessarily  at  the  mercy  of  a  Iwrj^t* 
nnmljt^r  of  individuals,  any  one  nf  whom,  either  from 
inconi|)etence  ur  from  dishonesty,  may  j*ermit  it^ 
regulatiom^  to  \wi  broken  through.  Even  if  the 
iijtrfi<luction  of  pla^ie  by  man  con  Id  la?  prevented 
in  this  waj^  it  in  ditficult  to  ftce  bow  it^  iutrodoction 
by  mts  or  nace  could  l>e  effectually  ^^uarfkd  against. 
Quarantine  may,  antl  thfubtless  do^s,  keep  out  a  pro- 
portion of  tfie  infeete*h  and  to  this  extent  it  does 
some  ;a:ood  ;  l>ut  it  must  be  combined  with  careful 
general  .Hanilntion^  with  thorough  disinfection,  with 
the  destruetifin  of  id!  discharges  and  fomites^  with 
the  S|jeeily  discovery  atid  iftolatiou  of  the  sick,  with 
the  pvacnation  of  infecteil  LouBei*  and  even  of  neigh- 
bcairhoodw,  and  svith  tlii-  wholeaiile  destruotioo  of 
veriuiu,  The?^e  latter  things  English  exprience  has 
shown  to  lie  far  njore  ettective  than  any  system  of 
quarantine  ;  it  was  only  in  deference  to  Continental 
views  that  qtiarantine,  in  the  ancient  sense  of  the 
word,  was  practised  in  Great  Britain  against  plague 
and  another  tliscase — yellow  fever.  A  rational 
quarantine  plus  rational  plague  meitRures  m  what 
is  wanted, 

llr^ttriiriioii  of  veriiiiti  fiiid  other  mc?!' 
%iir«<^«»  ill  liiilirj pillion  of  ilir  liilroiliiclioit  4if 
|ilEt|^U4*  viniii*— Considering  the  well-established 
fatts  that   rats  are  specially   suscejjtihle    t<>    jdague, 
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that  in  many  epidemics  they  Imve  been  attacked 
weeks  before  tlie  disease  has  shown  itself  in  man, 
that  their  habits  bring  them  into  intimate  association 
with  man,  there  can  be  little  doubt  that  these 
rodents  play  a  very  important  part  in  the  diflnsion 
of  the  introduced  virus.  This  being  the  case, 
it  is  reasonable  to  believe  that  if  the  rats  were 
destroyed  the  risk  from  the  introduction  of  a  case  of 
plague,  whether  by  man,  rat,  or  fomites,  would  l>e 
very  much  reduced  in  any  community  in  which  this 
measure  had  been  carried  out.  The  responsible 
authorities  of  all  towns  and  villages  in  active 
communication  with  plague  centres  should,  in 
aniicifation  of  the  possible  advent  of  the  infection, 
see  to  the  destruction  of  all  rats  in  their  districts, 
in  addition  to  instituting  the  ordinary  measures  for 
dealing  with  overcrowding,  food  and  water  supply, 
domestic  and  municipal  cleanliness.  The  destruction 
of  rats  is  a  cheap  measure  in  comparison  with  those 
adopted  in  India  and  elsewhere,  and  which  have  so 
signally  failed  to  arrest  epidemic  plague.  The 
campaign  against  rats  is  usually  carried  on  by  the 
employment  of  rat-traps  and  rat-catchers,  and  the  lay- 
ing down,  under  precautionary  conditions,  of  poisons 
such  as  arsenic  and  phosphorus.  As  no  one  method 
is  satisfactory,  it  is  usual  to  employ  seveml  at  the 
same  time.  The  pumping  of  80.^  gas  under  pressure  is 
useful  for  ships  full  of  cargo  and  for  warehouses  with 
goods  in  them.  As  long  as  the  sulphurous  acid  gas  is 
dry,  and  is  not  used  on  damp  articles,  no  damage 
is  done  to  nieichandist;.  Care  has,  however,  to 
be  taken  with  damp  things,  as  they  may  get  slightly 
discoloured. 

Attempts  have  been  made  to  set  up  an  epidemic 
among  the  rats  which  should  not  Ix*  communicable  to 
man.  For  this  purpose;  the  cocco-bacillus  discovered 
by  Danysz  was  recommended  by  him.  V»\\\>  the 
method  employed  of  inoculating  a  few  rats  with  the 
cocco-haeillns  and  then  allowing  them  to  e8cai>e,  with 
the   hope  that    when  they    sickened    they  would    l)e 
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L^aten  hy  other  mt**,  whicli  waold  in  tln."ii'  turn  U* 
taken  iU,  and  an  epidi-niir  be  iLitii  8et  up,  hn^  not 
been  succcBsfuL  Experiniontu  on  thc^se  lines  Imve 
failed,  TlieDanysa  bacillus  was,  however,  found  to  be 
usefiji  in  Cape  Town  for  the  destiiiction  of  mts  when 
a  system  intnxluced  by  ProleHRor  Bimpaon  was 
adopta^l,  and  bread  i^oiiked  in  the  cultures  was  dis- 
tribnted  and  Jaid  down  m  the  &an;e  way  as  is  u&ualiy 
done  with  biscnits  on  which  rat  poison  is  spi'ecwl*  By 
distributing  thoue^andB  of  doses  an  excellent  result 
was  obtained,  aiid  rats  ^hich  were  examined  in  the 
localities  where  the  r>aiiysK  baeilhis  had  been  used  in 
this  way  were  found  to  \m\'Q.  died  from  the  disease 
induced  bj  the  coeco- bacillus.  Hats  whicli  had 
migrated  were  also  found  to  have  die^l  of  the  same 
cause  in  other  localities  than  those  in  which  the 
cultures  werv  used.  An  important  point  in  the 
success  attending  these  opei-ations  was  found  by  Dr* 
R.  W,  Dodgson  to  be  the  raising  and  maintenance 
of  the  vinilence  of  th^  cultuiTes.  Those  sent  out  from 
Pasteur's  latjoratory  after  a  fortnight's  voyage  were 
found  to  be  uselesn,  and  consequently  required  to  be 
i^iscil  to  a  virulent  state  bj  a  serie.-^  of  paatafes 
through  heahby  rats. 

Person  til  iiropliilnxis^—Aa  regards  the  indi- 
vidual, all  umieceSHary  visits  either  to  plagite  patients 
or  to  plague  neighljonrhoods  should  bi&  avoided  and, 
if  possible,  prevented.  The  fittejidanU  on  the  sick 
ought  esjieuially  to  take  care  that  the  ventilation  of 
the  sick'i-oom  is  thorough,  that  ctjbic  space  is  abun- 
dant, and  that  the  utmost  clcAnlineas  is  prnctiMcd, 
Nurses  must  not  bang  over  i»atientH  unneceiijsarily  ; 
tbey  must  also  l>e  caieful  to  seal  up  and  cover  any 
wound**,  no  matter  huw  trifling,  they  may  have  on 
their  hands  ;  they  must  go  into  the  oj>en  air  frequently, 
and  niit  remain  in  the  wards  too  nniny  honra  at  a 
stretch  ;  they  must  employ  disinfect^inta  freely  on 
then»aelvi?6  and  on  the  excreta  of  their  patient^ 
and  use  a  disinfectant  mouth-wash  from  time  to 
time  ;  tbev  must  be  careful  to  wttsh  hands  and  fac© 
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Ijefor^i  eating,  and  they  must  never  partake  of  food 
or  drink  lu  the  ward  or  nick- room.  By  carefully 
observing  these  conimon-HenNe  i>redatitioiiaj  the  risk 
in  nui^in;^'  plague  patients  ih  ^**ry  much  rtxlueed, 
and  is  certainly  \'ery  much  less  than  that  attending 
the  nursing  <»f  cases  of  typljtis  exarv  thematic  lis.  To 
obviate  risk  from  wounds  and  to  prevent  the  access 
of  fleas  and  similar  suctorial  injects,  those  engaged 
on  phigue  duties  should  wear  boots  and  have  the  legs 
protected  by  trousers  tied  tightly  round  the  ankles, 
or,  better,  by  putties.  Le^ither  gloves  are  advisable 
if  there  is  nmch  handling  of  furnitufe  or  of  anything 
likely  to  abrade  the  skin.  Hospital  work  ia  only 
flangerous  when  patients  are  allowed  to  lie  in  their 
infected  clothing,  when  disinfectants  are  not  properly 
used^  and  w^hen  attendants  are  careless,  stupid,  or 
raeh,  or  when  the  hospitals  are  by  their  construc- 
tion ill  adapted  for  plague  cases  in  the  matter  of 
light  and  ventiktion,  and  a  nunilier  of  pneumonic 
Cfises  are  crowded  into  a  single  ward. 

IlalTkitit*'^  in«ciilaiie«si.— During  the  Bom- 
bay  epidemic  Hatl'kine  introduced  a  system  of  pro- 
phylactic inoculation  wliicli,  apjiarentlyt  is  of  real 
value,  both  in  reducing  the  numl>er  attacked  with 
plajipie  to  the  extent  of  from  77  to  85  per  cent  and, 
also,  of  diminishing  the  mortality  in  those  attacked 
by  SO  |>er  cent  A  description  of  Hafl'kine's  methods 
will  be  found  in  the  BriL  MteL  Jo^irti.  of  June  1  lith, 
1897.  It  consists  pissentially  in  the  subcutaneous 
injection  of  cultures  of  plague  bacilli  killed  by  heat. 
The  reaction   ts  at  times  sevei-e^  but,  until  quite  re- 

ently,  no  grave  accident  had   occurred.     The  figures 

^ure  not  so  ffivourable  for  Mauritiuji^  wlierc  inocnla- 

tious  reduced  the  plague  incidence  to  the  extent  of 

^5  per  cent,  only,  and  the  mortality  in  thijse  inocu- 

Skted  to  32*9  per  cent  The  Indian  Plague  Com- 
mission reports  in  favour  of  these  inoculations,  but 
remarks  that  the  vaccine  rcf[uires  more  ^nccunit^ 
standardising  and  more  accurate  dosage  to  secure 
the   best     results.       Recently   an   accident   in    the 
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Ptinjab,    in    wliith    aome  twenty    persona   Ictst   tlidr 

lives  owing  to  conltiiniimtioii  of  tln^  |iropliy luetic 
fluid,  sliows  that  I  he  prepanUif^n  ief|inreft  to  U?  uticlrr 
much  more  skilful  and  scientilic  hands  than  it*  at  pre- 
sent t  he  case  in  India.  Not  on  1  y  d  oes  1  h  e  pt  oph  >'  I  act  i  c 
need  great  care  in  ilt*  prepamtion,  Imt  IIr  storajLje 
in  hermetically  sealed  bottleH  i^honld  Iw  insisteil  npon, 
and  eTery  bottle  ought  to  be  tested  l>efDie  uiie, 

LiiMi{£%  injeefi»iufi.— Lnstiiirand  naleotti  have 
introduced  a  niethorl  of  preventive  inoculation  which 
apparently  obviates  many  of  the  drawliacks  of  Haff- 
kiiie*s<  They  dissolve  agar-agar  plate  culturea  of 
IhtcUhtjf  pf?stiii  in  1  percent,  solution  of  cauRtic  potashj- 
precipitat<i  the  nucleo-proteid«  bo  dissolved  by  weak 
acetic  or  hydrochloric  acid^  collect  the  precipntate, 
wash  and  dry  it  vil  vacuo.  Thh  suVjstanee,  appar- 
ently* can  be  kept  for  an  indefinitG  time.  The  dose  for 
n  man  is  al>out  3  mg.  Before  injecting  it  sub- 
cutaneously,  it  is  dissolved  in  a  convenient  rjuantity 
of  0'5  per  cent,  solution  of  carbonate  of  soda,  It« 
injection  is  followed  by  marked  local  and  general 
reaction j  and  in  the  case  of  the  lower  animals  by  at 
lertiat  temporary  imnmnity  from  plague. 

T  r«*  fit  in  <*iiK— Hitherto  the  treatuient  of  plague 
has  lieen  njairdy  symptomatic.  In  attempting  to 
relieve  symptoms  the  asthenic  tendencies  of  th<? 
disease  must  ever  l>e  lK>rne  in  mind,  and  depreesant 
remeilies  of  all  kinds  carefully  avoided. 

During  tlie  earlier  stages^  when  headache  and 
pei'haps  higli  fever  are  urgent^  much  relief  friay  In* 
obtained  from  ice-liags  to  the  head  and  neck.  If 
it  be  deemed  advisable  to  attenjpt  to  lower  tem- 
peratun*j  sponging  of  the  body  every  hour  w-ith  warm 
water  is  a  much  safer  measure  than  the  emjdoynient 
of  such  antipyretics  as  antipyrin  and  similar  drugs. 
Vomiting,  according  to  Low  son,  is  usually  relieved  by 
a  full  dose  of  calomel  foHowed  hy  a  saline.  If  this 
does  notwucc4*ed,  or  if  diarrhfca  be  present^  he  recom- 
mends ice  pills  and  an  effervescing  mixtuit?  contain- 
ing morphia   and    hydrocyanic   aciiL       Stna|iisms   to 
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the  epigastrium  are  also  useful.  IjaUm*,  whon  the 
pulse  logins  to  fail,  the  same  authority  nH.*oiumeiui8 
strychnia,  with  or  without  carlxmate  of  ammonia,  in 
preference  to  digitalis  or  strophanthus.  Strychnia, 
he  says,  should  be  used  as  a  i-outiue  treatment, 
and  commenced  early  in  the  disease.  In  coUaiKse, 
stimulants  of  various  kinds,  including  strong  ammonia 
to  the  nostrils  and  ether  hypodermicnlly,  an*  indicat^nl; 
they  sometimes  succeed  in  resuscitating  a  sinking 
patient.  Given  with  judgment,  Ijowson  found  that 
morphia  was  by  far  the  best  hypnotic.  At  the  com- 
mencement one-eighth  to  half  a  grain  hypodermically 
relieves  suffering  and  procures  sleep  ;  later,  one-eighth 
of  a  grain  suffices.  Hyoscine  (one  two-hundi*edth 
to  one  seventy-fifth  grain)  or  chloral  (twenty  grains) 
and  bromide  of  potassium  (thirty  gniins)  are  of 
service  for  the  same  purpose.  Diarrlicva,  if  urgent, 
is  best  treated  by  intestinal  antist»ptics,  as  sjilol  in 
10-grain  doses  every  four  hours.  The  bubcM»s  in  the 
early  stage  may  be  tn^ateil  with  applications  of 
glycerine  and  belladonna.  Should  they  U^eome  red 
and  inflamed,  they  must  be  poulticed,  and,  on  soften- 
ing occurring,  incised  and  dressed  with  iodoform. 
Indolent  bubonic  swellings  should  be  ti*eated  with 
iodine  liniment.  Feeding  and  stinmlation  are  to  Ix; 
conducted  on  ordinary  princi})les. 

SeruiiitlK'rapy.  -Yei*sin,  Calmette,  and  JWrel 
have  shown  that  intravenous,  intraperitoneal,  and 
subcutaneous  injections  of  gehitine  cultures  of  plague 
Vjacillus  mixed  witli  a  little  bouillon  and  heated  for 
one  hour  to  "><S  Cent.,  if  employed  in  doses  just  short 
of  producing  a  fatal  issue,  and  repeated  three  or  four 
times  at  intervals  of  lit'teen  days,  render  rabbits 
imnuuu^  to  the  plague  bacillus.  The  heating  kills  the 
bacillus,  but  doi's  n(;t  destroy  its  toxins,  which  at  tirst 
give  rise  to  a  \rvy  smart  but,  with  each  repetition 
of  the  injet^tion,  diminishing  reaction.  They  furth(»r 
found  that  the  serum  of  an  imninnistul  animal,  if 
injected  into  an  unprotectetl  rabbit,  exercised  l>oth  an 
immunising  and  a  therapeutic  influence.      An  unpro- 
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tected  rabbit  was  inoculated  with  a  virulent  culture 
of  the  bacillus,  and  twelve  hours  afterwanls  with 
the  serum.  The  progress  of  the  disease,  which  would 
otherwise  have  certainly  proved  fatal,  was  at  once 
arretted,  and  the  animal  recovered.  They  then 
immunised  a  horse  by  intravenous  injections  of  living 
virulent  cultures.  After  several  injections  made  at 
intervals  (the  second  after  twenty  days),  they  found 
that  reaction,  from  being  intense,  lx»came  shorter  and 
less  pronounced,  and  that  the  serum  of  the  animal  was 
now  both  preventive  and  curative  of  inoculated  plague 
in  rabbits,  guinea-pigs,  and  mice. 

Accounts  had  led  us  to  infer  that  the  value  of 
this  discovery  was  practically  established  for 
man.  Of  twenty-six  cases  of  plague  in  China  treated 
with  Yersin*s  antipest  serum,  twenty -four  are  reported 
to  have  i-ecovered.  Further  experience  in  India, 
Hong  Kong,  and  elsewhere  has  not  confirmed  these 
brilliant  results,  the  serum  treatment  of  plague  there 
having  so  far  proved  a  failure. 
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CHAPTER      XV  J. 

TYPHOID     FEVER     IN     THE     TROPICS,     AND     TVI'HO- 
MALARIAL    FKVKR. 

T  Y  P  U  0  I  D        FKVKR. 

The  existence  of  typhoid  fever  in  tlie  tropics  wiim 
for  long  not  only  ignored  but  actually  denied,  t»v#«i 
by  physicians  and  patliologists  of  n^puU\  FonntTly, 
the  idea  of  malaria  so  dominated  all  views  of  ti*o])i(!al 
fevers  that  nearly  every  case  of  pyrexia,  other  tlian 
those  of  the  most  (ephemeral  (h^scriptioii,  or  tliose 
associated  with  th(5  exanthemat<i,  or  with  manifost 
inflammation,  was  relegated  to  this  cause.  When 
ulceitition  of  the  ileum  was  eiu^ountered  pout  mart fwi^ 
the  intestinal  lesion  was  regarded,  not  as  the  sj)eei(ic 
lesion  of  tlie  fever,  hut  merely  as  a  (tomplieation. 
More  correct  views  prevail  at  the  pn^sent  day,  ancl 
typhoid  now  ranks  not  only  as  a  common  disease  in 
the  tropiCvS,  but,  to  the  Euroi)ean  there,  as  om»  of  the 
most  commonly  fatal.  Litth^  is  known  about  typhoid 
as  a  disease  of  natives;  Rogers  ([luiini  MrJ,  Gaz, 
January,  1902)  has  recently  shown  that  in  (/\ileutta 
at  all  events,  it  is  by  no  means  uncommon  among  all 
classes  of  them.  As  a  disejuse  of  Europtjans  it  is  only 
too  familiar  to  the  army  surgeon  in  India  and  to  tlio 
civil  practitioner  in  most,  if  not  in  all,  parts  of  tlie 
tropical  world. 

Typhoid  fever  is,  one  might  almost  say,  alarmingly 
prevalent  among  young  soldiers  and  civilians  in  the 
East.  It  is  very  connnon  among  them  during  the  tii*st 
two  or  thret^  yeai-s  after  their  arrival.  Fortunately, 
the  liability  decreases  with  length  of  residence.  Ap- 
parently a  sort  of  acclimatisiition,  or  rather  halntua- 
tion,  to  th(5  poiscm  is  established  with  time,  just  as 
tends  to  be  the  case  with  other  organic  poisons,  it  is 
not  unlikely  that  the  n^lative  exemption— if  such  tiuTe 
be     of  the  native  races  is  owing  to  a  like  inununising 
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eflTect  produced  by  living  ni  constant  contact  witli 
fcyphoiil  »uui  similar  toxic  agt^uts^  or  to  an  attiick 
in  childhood.  On  visiting  native  cities— Chinese 
cities^  for  i^strunple — one  ia  tilled  with  amazement  at 
the  state  of  filtli  m  which  the  p?oplo  \i\'<^^ 
and  not  only  live  hut  thrive.  The  «tr*:*ets  are  narrow 
and  never  cleanneil  ;  the  common  newer  lies  beiientli 
the  Hags  ton  UH,  and  through  the  intersticew  betwct^ji  the 
itones  ctin  he  i«?«n  tha  blacky  s^tinking  slush  in  the 
BGwer.  The  sewage  m  not  contined  in  a  well-kid 
cemented  drain,  hut  it  t^oak^  thnmgh  the  loosely  Uid^ 
tincenienied  stones,  and  thon>ughly  i*aturat**«  the 
ground  on  which  the  tumble-down,  overcrtjwded 
houses  are  built.  Night  soil  in  allowed  to  reinaui 
iu  wooden  bucket**  inside  the  houses  awaiting  eollec* 
iion  hy  the  soil  merchant,  who  »ells  it  to  the  market 
gardener  and  the  farmer.  Urine  is  aocumtilated  in 
earthenware  jars,  and  is  similarly  disposed  ol  The 
houses  are  rarely  swept  find  cleaneth  haixlly  evei' 
rej^aireti.  In  every  corner  are  filth  and  rubV>ish.  And 
yeti  in  such  cireuniKtances  in  which  the  sanitarian 
would  inevitably  prophesy  typhu;^  and  typhoiil — the 
[)opulatioTi  eet^uis  to  thrive.  Doubtless,  where  the 
Eun:>pean  would  til  most  surely  contract  typhoid  and 
other  lilth  dit^eases^  the  natives  have  ohUiined  an  im- 
tnunity  by  habituation,  or  bran  attack  in  childhcKid, 

In  Jajmn   the  privy  is  inside   the   hoos4^  under 
the    same    roof    as   the     dwelling-ro<»rnH,     and     the 
whole   hou»e   is  generally    pervaded   hy   a  peculiar, 
Mawkish,  privy  od*>ur*     The  natives  do  not  appear 
to    suHer    much    from    this ;     but    1     used   to    seoj 
many     cases     of     typhoid      in      **  gloVie  -  trotters  **1 
who,  after  visiting  Jaj«in,  had  come  to  Hong   Kong 
with  unequivocal  symptoms  of  the  dinease.     In  China, 
in  Japan,  and  in   India  little  or  no  care  is  taken  to 
prevent   con  tanvi  nation    of    the    wells   with    we  wage 
matter,  and  unlews  foreigiierii  are  very  careful  aboul 
boiling    their   drinking    w^ater  and  avoiding    Uys^mr^l 
inai^le  drinks,  they  ai-e  almost  sure,  sooner  or  later,  to 
fall  victims. 
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Typhoid  is  common  also  in  Cochin  Cliina, 
in  the  Malay  country,  in  Mauritius,  in  Africa; 
the  French  have  hacl  large  experience  of  it  in  Algeria 
and  their  West  African  possessions ;  the  British  have 
had  similar  experience  in  South  Africa.  It  is  also 
found  in  the  West  Indies ;  in  Nigeria  even  ;  in  fact, 
wherever  it  has  been  properly  looked  for. 

It  would  appear  not  only  that  is  typhoid  a  com- 
mon disease  among  Europeans  in  the  tropics,  but  that 
it  is  also  a  very  virulent  one,  with  a  death-rate 
twice  as  heavy  as  the  death  -  rate  of  typhoid  in 
England.  According  to  my  experience  in  China, 
not  only  is  the  tropical  form  grave  from  the  outset, 
hut  it  is  extremely  liable  to  relapse.  In  England 
Jbhe  death-rate  is  put  down  at  about  one  in  eiglit 
attacked  ;  but  in  India  the  elaborate  and  carefully- 
prepared  statistics  show  a  death-rate  of  rather  over 
one  in  three.  What  with  its  frequency  and  its 
high  rat«  of  mortality,  typhoid  in  India  kills  more 
European  soldiers  than  does  cholera. 

Not  only  does  typhoid  exhibit  increased  virulence 
])Ut  experience  has  shown  that  as  against  it  those  sani- 
tary safeguards  which  are  found  to  be  practically 
sutKcient  in  England  are  by  no  means  so  effective  in 
India.  It  would  also  appear  that  soldiers  on  the  march 
contract  the  disease  in  passing  through  uninhabited 
country,  iu  spite  of  the  fact  that  the  camp  may  be 
pitched  in  spots  which,  presumably,  have  never  been 
occupied  by  man  before,  and  although  the  men  may 
have  drunk  only  of  water  froui  springs  and  streams 
that  were  beyond  suspicion  of  fiecal  contamination. 
Similar  testimony  comes  from  Australia,  where 
»  tyi)hoid  has  occurre<l  in  the  back  country  in  lonely 
spots  hundreds  of  miles  from  fixed  human  habita- 
tions. From  these  datJi  the  infta-ence  is  suggested 
that  Ijberth's  bacillus,  under  certain  conditions  of 
soil  and  tenijx.'raturc,  may  exist  as  a  pun*  yet  vindtjnt 
saprophyte',  for  which  an  occasional  passage  through 
the  human  body  is  by  no  means  necessary. 

Antityphoid  iiiociiiation. — Having  observed 
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thilt  injeetioii  in  to  the  subcutjiupou^  tissu(3s  of  ih<j 
bttiuan  fiuhji^ct  of  dowl  cultures  of  liariihu  (tfplto^iis 
coiiierrc'd  on  tlit^  Uh>od  uf  the  iiKlivklual  €*xpcnijjMiil<?d 
on  tliL*  jiowcr  of  agglutinnting  and  acxUnwuting  living 
€uUure«  of  the  Imcillus*  Profeiisor  Wrightj  in  tUo  hoj^w; 
that  ill  this  ciixiu instance  he  ]md  grounds  for  conclud- 
ing that  protection  ttgaii jst  typhoid  might  be  conferred 
by  ROnif!  syst-eiij  of  artificial  i  mm  mi  illation,  devise^i  sutsh 
a  ^ystem^  and  has  practiiied  it  on  a  scale  HullicieDtly 
extensive  to  warrant  some  concltisiona> 

During  the  Maidstone  e|iidemic  of  typhoi«l  in  1H97, 
of  200  individuals,  the?  iiuhjeets  of  special  observation, 
95  were  inoculated,  105  were  not  inoculatefl.  None  of 
tlte  former  contracted  typhoid,  whereas  19  of  the  latter 
were  attacked.  Encourageri  by  these  results,  Pnif^^ssut 
Wright  proceeded  to  in<xmlate  on  a  larger  scale.  In 
the  Brkisfi  Medical  Jourmil  of  January  20,  1900, 
he  sum  manses  his  results  up  to  that  date. 
Of  I  l,;i95  British  Holdiers  In  India,  to  whom  Ids 
observations  apply ^  2»835  were  inoculated,  8,460 
remained  uninuculated.  Of  the  former,  27  at  some 
suliseqtient  time  had  attacks  of  naturally  acfjuir^ed 
typhoid;  of  the  latter,  t'l3  were  similarly  attackid  ; 
llie  percentages  being  0  95  and  2%t  respectively.  In 
these  attacks  'i  of  the  previotiaJy  inoculated  died  ;  23 
of  thf*  un inoculated.  On  the  assumption  that  the 
wliole  of  the  British  arnjy  in  India  was  inoculated 
and  that  the  foregoing  results  were  maintained,  there 
would  \m  an  annual  saving  of  over  1,000  imses  of 
enteric  and  of  nearly  2TO  lives. 

Bince  that  time  Professor  Wright,  with  an 
industry  and  zeal  in  keeping  with  the  important 
Htako  at  issue^  han  steadily  pursued  hi?^  investi- 
gatiLtns.  Tlie  English  gatriHOn  in  Kgypt  and  tlie 
hMJuth  African  war  afforded  opportunities  to  t*^st  his 
ccmclusionsin  other  fields,  and  on  an  extensive  scale. 
The  figures  appear  t<j  justify  the  conclusion  that  these 
inoculations  lead  t^o  at  least  a  twii-fohl  T-edunlion  in 
the  incidence  of  the  disease  in  those  inocnlatr<%d,  and  a 
TjU  i>er    c!'iit»    reductiou  of  the  mortality*     Colonel 
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Crombie,  LM.S.,  concliidt^  from  a  careful  and  inde- 
pendent examination  of  the  statistics  based  on  the 
results  of  inoculation  as  against  non-inoculation  in  a 
group  of  250  officers  invalided  from  various  causes 
from  the  South  African  war,  tliat  up  to  30  the 
advantage  of  a  single  inoculation  is  distinct — 27  per 
cent,  of  the  inoculated  being  attacked  as  against  51  per 
cent,  of  the  non-inoculated.  Beyond  30  the  position 
is  reversed,  the  advantiige  being  with  the  n<m- 
inoculated.  The  results,  therefore,  are  ]>etter  after  a 
single  than  after  a  double  inoculation,  which  ap|)ears, 
according  to  his  figures,  to  increttse  the  liability  to 
infecti(m. 

Full  details  of  the  method  of  the  preparation  and 
of  the  clinical  effects  of  Professor  Wright's  inocula- 
tions will  l)e  found  in  the  Lancet  of  Septemlx^r  19, 
189G,  and  the  Britinh  Medical  Journal  of  January  20, 
1900. 

It  is  not  retjuisite  to  enter  further  into  the  sub- 
ject of  typhoid  fever,  for  although,  as  I  stilted,  this 
important  disetuse  is  abundantly  common  in  the 
tropics,  it  is  not  properly  classifiable  Jis  a  tropical 
diseiuse  ;  moreover,  it  is  fully  dealt  with  in  every  text- 
book on  general  medicin(».  It  is  allud(Hl  to  here  rather 
by  way  of  warning  the  practitioner  in  the  tropics 
against  ov(;rlooking  it,  and  against  assuming  that 
every  case  of  fever  he  may  encounter  is  malarial. 

TVPIIO-MALARIAL    FEVEK. 

Some  years  ago  a  good  deal  was  said,  particularly 
in  America,  al)out  '*  typho-malarial  fever."  An  idea 
got  abroad  that  there  is  a  specilic  dis(*ase  which, 
though  resembling  ))oth,  is  neither  typlioid,  nor 
malarial,  nor  any  of  the  other  recognised  forms  of 
continued  fever.  There  is  no  doubt  that  in  warm 
climates,  iiesides  tin;  known  fevers,  there  are 
several,  if  not  many,  undifferentiated  speciiic  ftn'crs. 
Hut  the  clinical  group  indicated  by  tli(^  term  '' typho- 
malarial  "  is  not  one  of  thes<*.  Ty[)lio-malarial  fever 
is  an    ordinary   typhoid  occurring    in    a    pei^son  who 
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Imsi    l>ecii  cxposetl    to   nialariftl    influenoea,    i\«*    wbo 

has  lipeoiiio  iiifL^ted  with  tho  malaria  purasiu^ 

tt  liHB  aJr4.Wy  been  point^i  gut  that  tlie  maluria 
gi-TJii  may  nniiain  danumtt  for  inoutlis  or  eveu  ytmrs 
ill  the  body,  and  then^  oi;  the  ouciirreuoe  of  severe 
physiological  at  rain — such  4ia  a  chiU,  ^hockj  excessive 
fatigue^  luitl  HO  fort  la  p  wake  u|>  again,  and  onoti  luon? 
iiiulti|>ly  and  Hourinh  iu  the  blood  and  give  rise  to  the 
phenomena  of  malarial  fever.  It  is  a  reoogniaed 
dinical  fact,  out)  fanjiliar  to  oar  predcc'essori  imd 
much  i]i!^i»t«d  on  by  them,  that  any  dinease  prootsas 
oeeurritig  in  a  person  who  hfw*  once  had  malarial  fever 
\%  prone  to  take  on  an  intermittt*nt  or  periodic 
character ;  as  if  the  prc^vious  malarial  infection  had 
left  a  sort  of  impress  of  fieriodicity  on  the  conHti- 
tution,  Douhtlens  thin  va  owing  to  the  fact  that 
in  individuals  with  Laverau'd  pamaite  dormnut  iu 
their  tissneSj  the  physiological  strain  implienl  by  the 
presence  of  active  disease  paralyses  for  the  time  beting 
the  self-prot-ective  power,  and  the  parasite  is 
once  moi-e  permittexl  to  multiply  aud  work  its  miK- 
chief  in  the  Uootl  The  it  are  few  more  depressing 
inilueuces  than  typhoid.  Little  wonder,  then^  tliat 
typlioid  in  a  malarial  is  often  accompanied  by  clinical 
evidences  of  a  n.'8U8citRtion  of  the  malaria  germ. 
And  so  it  corner  to  pa^s  that  an  attack  of  typhoid  in 
malarial  countries,  or  in  persons  returned  fixmi 
malarial  countries,  is  prone  tcj  a^i^uuie  some  of  the 
charactei^  of  intermittent  or  remittent  fever. 

Not  unfret|Ueutly,  in^te-ad  of  ttie  slowly-increasing 
hi/adachts  malaiije,  creeping  cold,  anorexia,  aud  daydiy* 
day  huh  ler- 1  ike  rise  of  tem|>erature,  the  ti  rat  recti  >^iHM*Hl 
sign  of  typhoid  in  such  cii-cumstanct?*!  is  a  violent  rim*r, 
immediately  foUowefl  by  rajjid  rise  of  tempt^ratui-e, 
which,  in  an  hour  or  two,  mounts  Uy  104  or  lO-j ',  to  be 
succeefled  in  a  few  hour's  Ijy  profuau  Hwnating  and  a  par- 
tial i^mLHsion  of  fever  exactly  ri^wmhling  an  attiick  of 
ag u  e.  Fo  r  the  n  e  x  1 1  w  o  o  r  tli  i  ee  \  hiy  s  thej^e  at t^u^k 8  ar*3 
rep**Aled,  the  remission  Injcoming  less  coniplete  each 
time.    Quinine  may  Ije  given  ;  but,  although  the  rigon* 
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and  marked  oscillations  of  temperature  are  checked,  the 
practitioner  is  surprised  and  disappointed  to  find  that 
the  temperature  keeps  j)ermanently  too  high,  and  that 
the  typhoid  state  is  gradually  develop^.  Or  it 
may  be  that  a  typhoid  fever  begins  in  the  usual  in- 
sidious way,  runs  its  usual  course  for  a  week  or  two, 
and  then,  in  the  middle  of  what  is  regarded  as  an 
ordinaiy  typhoid,  rigors  and  temjKirature  oscillations 
and  other  malarial  manifestations  show  themselves. 
If  quinine  is  given,  these  oscillations  cease  and  the 
typhoid  resumes  its  usual  course.  Or  it  may  be  that 
it  is  not  until  the  end  of  the  fever  and  during  con- 
valescence that  these  malarial  symptoms  are  developed. 
Several  such  cases  are  now  on  record  in  which  the 
malaria  parasite  was  found  in  the  blood. 

The  diaffnosis  l>etween  typhoid  and  some  forms 
of  malarial  remittent  is  often  exceedingly  difficult,  in 
certain  cases  almost  impossi])le,  without  the  a.ssistance 
of  the  microscope  and  the  serum  test.  The  principal 
points  to  be  kept  in  view  are,  first,  the  mode  of  inci- 
dence of  the  disease.  In  typhoid  there  is  a  gradual 
rise  of  tenji)erature,  a  daily  gain  of  a  degree  or  so 
during  several  days,  the  maximum  not  being  attained 
for  five  01-  six  days  ;  as  against  the  sharp,  rigor  and 
sudden  rise  of  temperature  through  five  or  six  degrees 
in  the  first  few  hours  in  malarial  fever.  Secondly, 
the  characters  of  the  gastric  symptoms  difi'er.  Thus,  in 
malarial  remittent  there  is  bilious  vomiting  and  per- 
haps bilious  diarrlKoa,  tenderness  of  the  liver,  ejngas- 
trium,  and  spleen,  and  an  icteric  tint  of  skin  and  sclera^ ; 
in  contrast  to  th(^  al)dominal  disttmsion,  perhaps  the 
iliac  tenderness  and  gurgling,  and  the  peasoup  stools 
of  typhoid.  Such  signs  as  epistaxis,  deafness,  and 
cheek-riushing  in  typhoid  have  a  certain  weight,  but 
skin  eruj)tions  in  the  tropics  are  of  little  aid  in  the 
diagnosis  of  such  cases.  Prickly  heat,  or  its  remains,  is 
present  in  nt'arly  everyone,  sick  and  healthy,  malarial  or 
typhoid  patient  alike  ;  so  that  rose  spots  are  t^  ])e 
found  in  ncaily  all  fevers  in  hot  weather.  N<me  of 
these  signs  can  l)e  considered  as  absolut<»ly  diagnostic  ; 


ayo 


TyPHO-MALARiAL    FeVER. 


all  or  any  of  them  may  ba  present  in  typhoid,  and  all 

or  any  of  them  tiiay  l>e  preac^nt  in  umhirial  remit  tent. 
The  only  really  diagiiowtif  marks  are  t4*itian  or  ipmrtan 
periodieitjf  auienability  to  quinine,  and,  altovo  all,  that 
supplied  by  the  malaiia  paraKite  in  the  blood  and  ihe 
Widal  8enim  test.  In  all  doubtful  ca^es  the  main  da 
parasite  should  l>e  scmjrbt  for  j  if  it  is  found,  the  ease  has 
certaitdy  a  malarial  t*leint<nt^  and  quinine  la  indicated* 
Tf  it  in  not  found  J  and  if  quinine  \m&  not  lieen 
aihninist^^red  and  several  negative  examinations  of 
the  blood  have  lieen  iiuwh*,  and  if  the  observer  have 
eonJidence  in  his*  skill  im  a  microaeopiat,  the  chances 
are  the  case  is  one  of  puix^  typhoid.  Nevertheless,  if 
tlie  malaria  parrtsite  is  found,  typhoid  is  not  necessarily 
excluded,  for  the  case  may  be  one  of  typhoid  IJI  a 
malarial,  that  is  typho-malarial  fever. 

No  one  who  is  procet»ding  to  the  tropics  to 
practise  metUcine  should  fail  to  familiarise  himself 
with  the  technique  for  the  Widal  reactiois.  In  Euit^pe 
lie  can  fall  hack  on  the  Imcteriologist ;  in  the  tropicB, 
as  a  rale,  he  eatinot  do  this. 

Prognosis  iind  ma  nafieiiK'ii  I.— Hem  it  tents 
under  suitable  treatment  we  expect  to  wee  recover ; 
typhoids  too  often  go  the  other  way.  A  word  of  caution 
may  l>e  given  as  to  prognosis  antl  treatment.  In  form- 
ing diagnosis  too  much  weight  must  not  bo  attached  to 
the  preiience  or  absence  of  diaiThoja ;  constipation  is 
much  more  common  in  tropical  typhoid  than  in  th© 
disease  in  Europe.  Diagnosis,  thej-efore,  must  not  l>e 
too  much  influenced  Ijy  absentee  of  diarrhceti,  and  the 
practitioner  must  not  be  led  by  the  presence  of  con- 
stipation into  giving  active  ptirgativps.  Purgn tires 
are  often  of  the  greatest  service  in  malarial  remittent ; 
but  if,  in  conse(|Uence  of  a  mistake  in  diagnosis^  it  is 
afisiime*]  that  a  case  of  typhoid  is  remittent,  and  large 
doses  of  calomel  and  other  cathartics  are  a<huinistered, 
tlie  restdt  may  lie  disastixius.  If  doubt  exist  aliout 
diagnt^is,  nnd  qiiiuitie  be  given,  it  will  not  do  a 
typhoid  much  harm.  It  is  a  good  rule,  therefore^  when 
in  doubt  to  give  quinine,  but  to  avoid  purgatives. 
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CHAPTER    XVII. 

KALA-AZAR. 

Oeflnilion.  —  An  infective  febrile  disease,  charac- 
terised by  chronicity,  enlargement  of  the  liver  and 
spleen,  wasting,  aniemia,  frequently  hyper-pigmenta- 
tion of  the  skin,  and  always  a  high  mortality. 

Epidemiology, — Kala-azar  (black  fever)  is  tlie 
name  applied  to  the  very  deadly  disease  prevalent, 
more  especially  of  late  years,  in  Assam  in  the 
low-lying  district  between  the  l^mhniaputra  and  the 
foot  of  the  Garo  hills  in  the  Gaol])ara  district. 
Commencing  in  Kungpore  about  1887  (according  to 
Rogers,  as  an  extension  of  the  Buixlwan  epidemic  in 
Bengal), it  crossed  the  Brahmaputra  into  Assam,  where 
it  has  gradually  extended  its  area,  depopulating 
whole  villages  in  its  steady  advance,  and  seriously 
augmenting  the  mortality  and  interfering  with  the 
material  progi*ess  of  the  country. 

The  way  in  which  the  disease  has  advanced  in 
Assam  is  cliaracteristic.  It  spreads  along  the  lines  of 
communication,  keeping  to  the  valleys,  and  avoiding 
the  hills.  The  epidemic  wave  moves  forward  very 
slowly,  at  a  rate,  it  is  estimated,  of  about  fourteen  miles 
a  year.  It  clings  to  a  place  for  almost  five  years,  and 
then  disapj)oars,  the  wave  of  disease  })assing  over  the 
country  like  a  ser])iginous  ulcer,  advancing,  so  to 
speak,  at  one  e<lge,  and  healing  at  the  other.  The 
introduction  of  the  infection  into  a  village  can  usually 
be  traced  to  some  one  coming  with  the  disease  on  him 
from  an  infected  locality.  Those  first  attacked  in 
tht^  new  centre  so  (»stjiblished  are  the  inmates  of  the 
house  in  which  this  individual  hnlged.  A  house 
appears  to  n^tain  the  infection  for  many  months ;  the 
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natives  con&ider  that  it  cannot  \m  rt'oecupitii  with 
mifety  under  one  year. 

Kalaa/ar  attacks  loth  sejtes^  all  ages,  hut,  ttnUk^ 

vialftria^  it  shows  a  predilection  fur  the  acclimatised —  i 
the  natives  and  old  residents — and  in  them  it  is  said  i 
to  be  as  severe  iuid  fatal  an  in  tliecai^e  of  newcomers. 

Althoug!i  thii^  diseikso  ia  specially  jirevalcnt  in 
Aj^sam,  I  believe  it  oecur**  iporadioally  anrl  gonietinie« 
ns  an  ejtidennc  in  other  parts  of  India  and  of  the 
tropieol  world.  It  has  be^n  overKiokf  d  in  most 
tropical  countries,  being  usually  regarded,  but,  in  my 
t^pinion,  erroneously,  as  a  form  of  malarial  cachtxia. 

!9^yitiptanis« — lien t ley  {Brit.  .}frtL  Jtmrn.^  Sept, 
20th,  niOi*),  speaking  from  a  large  experience  and  with 
full  knowledge  of  the  literature,  says  that  the  disease 
eonimences  w ith  high  fever,  which  may  l>e  preceded  by 
rigor,  and,  in  Kome  cases*,  by  vontiting.  This  initial  fever 
— intermittent  in  some  instances,  more  frequently 
remittent — may  \ie  very  severe.  It  lasts  for  from  two  J 
to  six  weeks,  occasionally  longer*  During  its  [iro^resa ' 
the  spleen  and  liver  enlarge.  Then  conies  a  pw+riciti  of 
apyrexiaand  genei^al  improvement^  to  he  folkiwcni  onco 
more  by  fever  and  splenic  and  hejiatic  enlargement, 
and  perhapH  tenderness.  In  this  way  spells  of  fever 
and  apyrexiu  recur  for  months^  absolutely  unchecked 
by  quinine  or  other  drugs,  until  finally  a  bw  form  *jf 
fever,  rarely  over  10:i  ,  jjecomes  persistent.  Ticffuse 
sweats  are  common  during  remissions  at  all  stages  of 
the  fever  ;  rigor  ii  rare.  Tains  in  the  HmUs  often 
suggest  rheumatism.  When  the  disease  is  thoroughly 
established  emaciation  and  anjcniia  beeoine  noticealtle, 
and,  together  w  ith  tJie  enlargement  of  the  liver  and 
B|jkK^sn,  cause  the  patient  to  present  a  typical  appear- 
ance. The  skin  acquires  an  extraordinary  earthy-gi-ey 
colour  ;  the  hair  is  apt  to  tiecome  dull,  dry,  and  brittle, 
and  may  fid  I  tuit  ;  petechia^  in  the  axilhe  especially, 
are  nut  unusual  ;  epistaxis  and  bleeding  from  the 
gnms  are  conimoiL  This  condition  of  chronic  fever, 
enlargement  of  apleen  and  liver,  emaciation  and 
aniemia,  may  contiime  for  months^  or  even  one  or  two 
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yeai-s,  until  improvement  sets  in,  or,  more  usually — 
96  per  cent,  of  cases  (Rogers) — until  the  patient  is 
cut  off  by  intercurrent  disease,  especially  (90  per 
cent.)  dysentery,  occasionally  phthisis,  pneumonia,  or 
asthenia. 

iEtioloicy. — Alarmed  by  the  steady,  if  slow,  exten- 
sion of  kala-azar  over  Assam,  the  Indian  Government 
has  on  several  occasions  sent  conmiissioners  to  endea- 
vour to  clear  up  its  nature  and  aetiology.  Giles,  one  of 
the  earliest  of  these,  found  the  ova  of  A  nhylostomum 
duodenole  in  the  fajces  of  practically  all  the  cases  he 
investigated.  Influenced  by  this  circumstance,  and 
by  the  anaemia  which  was  so  marked  a  symptom  in 
all,  he  regarded  kala-azar  as  being  merely  a  severe 
form  of  ankylostomiasis. 

Rogers,  on  the  other  hand,  after  correctly  pointing 
out  that  tlie  ankylostomum  is  exceedingly  prevalent  in 
many  districts  of  India  in  which  kala-azar  is  unknown, 
opposes  Giles's  views,  and  maintains  that  the  disease 
is  but  a  form  of  malaria  indistinguishable  in  its  early 
stage  from  ordinary  malaria.  He  found  the  malaria 
pai-asite  a  constant  feature  in  the  blood  of  his  patients, 
and  always  encountered,  post-mortem,  marked  malarial 
pigmentation  of  the  liver,  spleen,  and  kidneys — dis- 
coveries which  have  not  been  substantiated  by  subse- 
quent observers,  and  which  are  directly  contrary 
to  the  recorded  (experiences  of  Ross  and  Rentley. 
Rogers  fui-tluT  states  that  the  parasite  of  the 
kahi-azar  type  of  malaria,  ])eing  of  a  nature  much  more 
virulent  than  that  of  the  ordinary  fevers  of  Assam, 
causes  a  inarke<l  cachexia  in  about  as  many  months  as 
the  ordinary  fever  parasite  does  in  years.  He 
also  considers  that  the  ^enn,  by  intensification,  has 
accjuired  infective  projierties,  and  is  caj)able  of  passing 
directly  from  the  sick  to  the  sound  through  the  air  or 
through  tlu^  soil.  Jt  is  difhcult  to  understand,  however, 
how  so  important  a  biological  revolution  could  be 
effected  in  the  bal)its  of  the  malaria  pjirasite. 

Other  writers  agree  with   Giles   in  denying    the 
malarial  nature  of  kala-azar.     (iibbons,  for  example^ 
s 
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tleicrihes  the  jioni'morii^m  exaininaiioii  cif  a  ea^ie,  nnd 
BtAtea  explicitly  that  there  was  uo  pigmentMion  of  the 
aplecn. 

Bofis,  who  was  in  \^^M  conimiHsioned  by  the 
GoTerniJieBt  of  India  to  investigate  the  suljjecti  eoii- 
ftiilerB  that  kftla-aznr,  and  n  similar  condition  calked  kala- 
dnnkh^  are  virtually  forms  of  post-malarial  cachexia 
akin  to^  if  not  identical  with^  similar  conditions  met 
with  eliiewhei-e  in  nialarial  coimtries.  He  helieves  he 
founil  til  At  those  who  suljBec[uently  became  the  snb- 
jecta  of  kaltt  aiuir^  at  an  earlief  stage  exhlhite*.!  all  the 
phenomena  of  an  oi'dinary  malarial  inftwtion,  including 
the  presence  of  the  parasite  in  the  blood  ;  that  sub- 
f^efjut^ntly  the  parfl;!ii<:es  disappeared^  but  that  now 
chronic  hyperplasia  in  spleen  and  liver^  with  spells 
of  quotidian  symptomatic  fever^  supervened,  leading 
to  profouuil  cachejcift  and  death. 

Hen  tie  V  has  ndvanceil  the  view  that  this  disease  is 
a  rnali^'nant  form  of  Mediterranean  fever  ;  }iut  the 
high  mortality,  the  pivinounced  vif%ceral  chan|*es,  the 
epidf^ndcilogy  of  the  di^o^^se,  and  tfio  nnii'lialnlity  of 
till'  serum  reaction  in  such  eircaniKtanci^s  as  those  in 
which  Hentle^'^H  oljservationij  were  made,  and  on 
whicli  he  mainly  fo«nd«  his  opinion,  seem  to  nie  to 
negttcive  this  view. 

Although  I  cannot  agree  with  Bentley  in 
rogartiing  kala-azar  as  a  mali|!;nant  form  of  Mitrrt> 
eoceoM  tudkf^^^  infection,  I  concur  with  him  in 
denying  its  malarial  nature.  As  he  has  very  ably 
pointed  out  (Infiimi  MtiL  Gttz,^  December,  ll>02),  it 
diX'iS  not  respond  to  the  thret!  pathognomonic  test« 
of  nialaria^ — tertian  or  quartan  periodicity,  amen* 
aliility  to  quinine,  the  presence  of  the  ha^mauKebie 
of  Trialarifi  in  the  blood.  The  fever  when  prt*Hnnt  is 
quotidian  ;  even  large  doi^eiri  of  quinine  do  ntit  arrest 
it ;  the  iR-climatiMeci  an?  specially  liable,  and  the 
mortality  m  excessive— all  fnct^  incoTn|mtibb?  with 
malaria.  The  tertian^  quartan,  or  suMertian  pjvra^ 
sites  that  are  occasionally  ffiund  in  snnie  of  these 
cases   are    merely    accidental   coracurrcnces,  such    as 
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wight  be  looked  for  in  any  disease  in  a  highly 
malarious  country  like  Assam. 

I  have  now  seen  in  this  country  at  least 
six  cases  of  a  disease  corresponding  to  the  ac- 
cepted descriptions  of  kala-azar,  Englishmen  who 
had  come  to  England  invalided  from  Assam,  India, 
Aden,  and  South  Africa.  All  of  them  had  splenic  and 
hepatic  enlargement,  recurring  spells  of  quotidian 
fever  unaccompanied  by  parasites  in  the  blood  and 
uninfluenced  ]>y  quinine,  and  attended  with  profuse 
diaphoresis,  profound  anaemia,  darkening  of  the  skin, 
and  emaciation.  In  none  of  the  cases  was  there  any 
approach  to  leucocythemia,  pernicious  anasmia,  or 
ulcerative  endocarditis.  One  died  of  cerebral 
thrombosis,  one  of  hyperpyrexia,  one  of  choleraic 
diarrhoea,  one  of  asthenia ;  two,  when  last  heard  of, 
were  still  alive. 

Pei*sonally,  I  regard  kala-azar  as  a  disease  sui 
generisj  and  would  like  to  see  it  again  investigated, 
in  that  light.  Possibly  it  is  a  form  of  trypano- 
somiasis. 

It  is  evident  that  nnich  clinical,  a»tiological,  and 
pathological  work  has  yet  to  be  devoted  to  the  study 
of  kala-azar  In^fore  its  true  nature  cjin  be  definitely 
affirmed.  Certain  it  is  that  it  has  no  relationship  to 
beri-l)eri  or  to  ankylostomiasis,  as  was  once  asserted. 

Trealmeiil.— This  is  most  unsatisfactory.  Inter- 
current malarial  attacks  may  be  treattnl  with  advantage 
with  (juinine,  l)ut  for  the  diseap.e  itself  this  drug, 
even  in  huge  doses  and  persisted  with  for  long 
periods,  is  useless,  if  not  harmful.  Arsenic  Iwis  proved 
equally  unsatisfactory.  The  expulsion  of  intestinal 
parasites,  change  to  a  healthy  climate,  good  food, 
warmth,  rest,  pliysieal  comfort,  and  good  hygienic 
conditions  any  indicated. 

Having  roganl  to  the  character  of  the  disease,  it 
seems  to  me  that  the  oases  shouM  be  dealt  with  as 
infectious,  that  they  should  be  isolated,  and  that  their 
houses  and  foniites  should  be  buint. 
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CHAPTER    XVI 11. 


JAPANESR     RIVER     FKVRR^KASHA     FEVER^ — 
HYPERrVREXlAL   FRVKR. 

TllK     mVKK     FEVER    OF    JAPAN     (sHIIIA     }^USUl). 

0«^iiiiilioii. — An  acute  endemic  diseai*e  running  a 
(lefiuite  oour>ie  and  utteuded  witli  ji  ♦.■onsiderublc  luor- 
talit3^  ll  in  cliaracteriHed  hy  the  presence  on  the  ikitt 
of  ftn  initii^l  eschar,  followed  by  an  ulcer,  ly  in plmtitis, 
fever,  ati  exanthematous  eruption,  brofickitis,  and 
conjunct  ivit  is, 

lli§tory« — This  disease  waa  first  descrilied  by 
Pidni  in  187B,  and  Huljeequently,  and  more  ftilly,  by 
Baeh  tmd  Knwfikanii. 

Ot^OKi'apliirnl  and  srHfionnl  €li!>«trll»it1ifMip 
— So  far  n^  known,  shinia  mushi  is  i:H>utined  to  tlio 
lianks  of  Iw**  rivers  on  the  west  side  ui  the  islmid  of 
Nippon — the  Shiuaiiogawa  tind  one  of  its  trilmtaries^ 
and  tho  Omonagawa.  Evei7  sprini^  tliese  rivern  in- 
u  Eld  ate  liirge  tractH  of  country-  Later  in  the  year 
hemp  is  raised  on  strijjs  of  tho  inundated  district. 
The  crop  is  i^eaped  in  July  and  August,  ai\ti  it  is 
solely  among  those  engagetl  in  harvesting  and  handling 
thiH  that  the  dinease  occurs.  It  h  not  conimunioalile 
by  the  fiick  t^  the  healthy.  Although  tmnsport^ible 
ill  the  hemp  to  a  very  slight  extent,  it  h  only  in 
limited  spots  tiere  and  there  m  the  endemic  districta 
tliat  the  virus  originates. 

Syiiiptaiii«*^ After  an  inculcation  pericKl  of  frnin 
four  to  seven  days  the  disesise  usually  Iw-ginH  with 
malaise,  frontal  and  temporal  headache,  anorexia, 
chills  alternating  with  ilushesof  heat,  and  proHtmtion, 
Presently  the  patient  lieeomes  conscious  of  pain  11  nd 
tenderness  in  the  lymphatic  glands  of  the  groin,  arm- 
pit, or  neck%  On  insj  acting  the  skin  of  the  o^rre- 
sponding  lymphatic  area  tliere  is  discovered — usually 
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about  the  genitals  or  armpits — a  small  (2  t<>  4  mm.), 
round,  dark,  tough,  firmly  adherent  eschar  surrounded 
by  a  painless  livid  red  areola  of  superficial  congestion. 
Occasionally  two  or  three  such  eschai's  are  discovered 
Although  a  line  of  tenderness  may  be  traced  from  the 
sore  to  the  swollen,  hard,  and  sensitive  glands,  no 
well-defined  cord  of  lymphatitis  can  ])e  made  out.  The 
superficial  lymphatic  glands  of  the  rest  of  the  body, 
especially  those  on  the  opix>site  side  corresponding  to 
the  glands  primarily  allected,  are  also,  ])ut  more 
slightly,  enlarged. 

Fever  of  a  more  or  less  continued  type  now  sets  in, 
the  thermometer  mounting  in  the  course  of  five  or  six 
days  to  40"  or  41"  Cent  The  eonjunctivie  become 
injected,  and  the  eyes  somewhat  prominent ;  at  the 
same  time  a  considerabU;  bronchitis  gives  liso  to 
hanissing  cough.  The  pulse  is  full  and  strong, 
ranging  rather  low  —80  to  100  —for  the  degi*ee  of 
fever  present.  Tht;  spleen  is  moderately  but  dis- 
tinctly enlarged,  and  there  is  marked  constipation. 

About  the  sixth  or  seventh  day  an  oxanthem  of 
large  dark  nul  papules  appears  on  the  face,  tending  to 
become  confluent  on  the  cheeks.  The  erui>tion  tlien 
extends  to  the  forearms,  legs,  and  trunk  ;  it  is  less 
pronounc(^d  on  the  upper  arms,  thighs,  neck,  and 
palate.  Simultam?ously  with  the  papules  a  minute 
lichenous  eruption  breaks  out  on  the  forearms  and 
trunk.  These  eruptions  last  usually  from  four  to 
seven  days ;  if  but  slightly  marked  they  may  fade  in 
twenty-four  hours. 

The  patients  during  the  height  of  the  fev(;r  are 
fiush(jd,  and  at  night,  it  may  be,  delirious.  Th(?y  com- 
plain incessantly,  probably  on  account  of  a  general 
hypei'jHsthcsia  of  skin  and  muscles.  Deafness  is  also 
a  feature. 

As  the  disease  advances  the  symptoms  become 
more  urgont  ;  the;  conjunctivitis  is  intensified,  the 
cough  b('conit\s  incessant,  the  tongu(^  dries,  tlie  lips 
crack  and  bleed,  ami  there  may  be  from  time  to  time 
profuse  perspiration.     By  the  end  of  the  second  week 
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—mQiwt  t>r  later  a^K^ording  to  the  ee verity  of  tho 
case— *tfae  fever  liegiiia  to  remit,  the  tongue  to 
clean,  aiifi,  after  iv  few  flays  more,  tetnpeniture  falls 
t4>  tiormal,  and  the  patient  speedily  convalesctis, 
Diarrhoea  or  diuresis  may  oceur  during  the  decline  of 
the  fever.  The  cLrcuIaFj  sharp-edged,  deep  ulcer  left 
after  the  separation  of  tl»e  primary  eschar^an  e\'eiit 
which  usually  takes  plaeo  during  tho  second  week — 
now  begins  to  heal,  and  tht^  enlargement  of  the  glands 
gradually  to  subside , 

Hufli  is  the  course  of  a  nio<lerat«4y  severe  ea,**e* 
III  some  instancea,  however,  the  eon*stitutiomd  tlia- 
turlwmce  ir  very  ^slight,  aUhougli  the  primary  eKcliar 
mny  Ix^  well  umrktMii  and  f>erhaps  ext^^isive.  (In  the 
other  hand^  the  fever  may  lie  much  more  violent^  and 
compliciitiou8  such  af4  parotitis,  mehena,  coma,  mania, 
eanliae  failui^*,  or  r^euia  of  the  Inngr^  may  end  in 
death,  Himilarly  the  dumtion  of  the  disease  %-arieSj 
ticcsoiding  to  seven tjp  from  one  to  four  weeks,  three 
weeks  being  about  the  average* 

Pi^gnant  women  coiitnicting  shima  muahi  mostly 
abort  and  die. 

The  incirtiility  in  those  attacked  is  approxi* 
mately  al>cmt  ITi  fter  rent. 

Pa  I  tifi  lo  ir i  t*  n  I  H  till  1 41  III  y .  ~-  Beyond  e vid  ences 
of  bronchial  catarrh,  hypostatic  pneumonia,  enlai'ged 
spleen,  peri»plenitihi,  patchy  reddening  of  the  intestine 
near  the  ileo-ciecal  valve,  injeetioTi  of  the  peritoneum, 
and  filight  enlargement  of  the  mest^nteric  and  super* 
ficiftl  lymphatic  glands,  no  noteworthy  lesions  httve 
been  descriljed. 

vEtioloify.^-The  Japanese  attribute  this  dise^ise 
to  the  biteof  an  acarus  (locally  called  aka  muiihi — rc*d 
insect)  resembling  the  Lepiu9  aniiimnnlu  of  Eurojs?, 
Baelz  rejecth!  this  idea,  but  do*^8  not  explain  how 
otherwiHi?  tlie  virun  is  inti^Kliicetl.  Men,  women,  and 
children  are  e<]tially  susceptiljh%  (»ne  attacik  does 
not  confer  innn unity ^  altUougb  it  may  i^nider  sui> 
nequent  attacks  lesii  severe.  As  yet  the  virus  of  the 
diaeasa^  which  doubtless  enters  in  the  tirst  inBtance 
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at  the   site  of    the  primary  eschar,   has    not    been 
discovered. 

Treatment* — On  the  sypposition  that  the  disease 
is  introduced  by  an  insect,  or  through  a  wound  of 
some  sort,  care  should  be  exercised  by  those  engaged 
in  hemp  culture  in  the  endemic  district  to  protect 
and  keep  clean  the  skin,  especially  that  about  the 
genitals  and  armpits.  There  is  no  specific  remedy  for 
the  disease ;  treatment  must  therefore  be  conducted 
on  general  principles. 

NASHA    FEVER   (nASA,    NAKRA). 

Drs.  Fernandez  and  Mitra  describe  (Trmis,  First 
Ind.  Med.  Cong.,  1895),  under  the  name  of  nasha 
fever,  a  febrile  disciise  which  they  say  is  confined  to 
India,  and  especially  prevalent  in  Bengal. 

Preceding  the  fever  a  peculiar  congestion  of  the 
mucous  membrane  of  the  septum  nasi  shows  itself. 
Sometimes  this  congestion  is  confined  to  one  nostril, 
sometimes  both  sides  an;  afflicted.  The  pain  is  in- 
signiticant,  )>ut  the  surface  of  the  septum  is  raised  and 
presents  a  red  and  swollen  appearance,  a  circumscribed 
swelling  a])out  the  size  of  a  pea  (Mitra)  being  readily 
recognised.  Th(i  usual  symptoms  of  fever  are  present, 
marked  constipation  and  njalaise  boing  very  prominent. 
Fre(iuently  headache  and  pain  in  the  back  of  the  neck, 
shoulders,  and  small  of  the  Ijack  are  urgent.  The 
face  appeai-s  Hushed  ;  there  is  a  feeling  of  heat  and 
dulness  about  the  liead,  and,  accoitling  to  Fernandez, 
the  pupils  are  contracted.  These  symptoms  continue 
from  three  to  five  days,  when  the  swelling  of  the 
mvsal  mucosa  decreases  and  tlie  fever  subsides  S[>on- 
t^meously.  The  swelling  never  suppurates.  In  very 
rare  ciises  sudden  subsidence  of  the  swelling  is  followed 
by  grave  syni})toms — high  fever,  delirium,  coma,  and 
death. 

One  attack  predisposes  to  another,  thf:  attacks  ap- 
pearing at  niore  or  less  dotiuite  intervals  of  a  month, 
a  fortnight,  or  a  wecik.  Both  sexes  are  liable,  but 
females  suiier  less  frequently  than  males.     Children 
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are  uevisr  attsjakeci  After  fifty  the  diieaae  doi's  not 
occur  N&nha  f^vtsr  is  most  previilent  between  April 
and  Augiiat,  being  aeldom  seen  during  the  winter 
Oiunthsk 

In  the  disoiij^sioii  wliioh  followed  the  I'eading  of 
Dr.  Feroatide^s  and  Dr,  Mitruii  paiici-n  at  the  Indian 
Medical  Congress,  Drs,  Rfjy  wnd  Bti«e  refused  to 
rect»gnise  nasha  fever  as  a  special  dlseaKe,  liel loving 
that  the  L'ongestion  of  the  nasal  mui'osa  wass  a  euniinoii 
oceurrenoe  in  nmiiv  febrile  diaeaseti  in  Iiiditi. 

Treiilinf  nt. — In  milder  eases  a  valine  [lurgatlvc 
ttuftices.  Prickmg  the  swelling  in  the  ntistril  \ty  a 
needle,  or  jmncture  with  a  lancet,  t|uickly  relieves  the 
w>ng€^tion  and  fever*  Iiijections  of  cold  water,  or  of 
Some  tiiild  astringent,  into  the  nostrils  two  or  three 
tinier  a  {lay  are  said  to  be  usefuL 

JIYPERFYAEXliiL   PRVMR. 

From  tinie  to  time  we  have  aecountu  from  the 
West  Coast  of  Africa,  where  it  m  not  uncornmon  in 
eertaiti  part^,  uf  a  j>eculiar  tyi>e  of  fever,  especially 
prevalent  during  the  dry  seasi3n»  and  which 
doubtleiis  wa8  forn^erly  regai-iltNl  and  treaU^d  a.s 
malarial,  but  which,  from  the  absence  of  the  malaria 
p**rasite  in  the  hloo^l,  atid  the  inipotenca  of  quinints 
in  checking  it,  we  n<>w  know  cannot  he  malariaL 
r'rom  its  griidual  incidence  and  its  prolonged  course, 
although  it  i&  associated  with  hy|>erpyrexia,  we 
know  that  it  cannot  be  siriasis  or  heat  apoplexy. 
Whi*t  it  may  be  is  diflicult  to  say;  the  prolmbilities 
st?eui  to  be  in  favour  of  it«  being  a  special  form  of 
tro|iical  disease. 

LhH.  8,  W.  Thotnpstone  and  R  A.  Bennett 
(ih-iX  Mrd  Janr.,  Jan.  26th,  1901)  descrilje  the 
clinie^il  features  thus :  ''  This  fever  is  generally 
ushei^xl  in  by  a  slight  rise  of  temperature,  followed 
by  profuse  perspir'ation  and  a  fall  in  the  temperature 
to  about  99  F.  After  a  i>erio<i  of  apyrexia  of 
parhaps  twenty-four  Jjoura'  duration,  the  temperature 
begins  again  to  rise,  «lowly  at  first,  but  when  105**  U 
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passed,  with  alarming  rapidity,  one  degree  in  ten 
minutes  having  been  freijuently  observed,  and  it  may 
reach  107  on  the  second  day.  For  fourteen  or  oven 
for  tliirty  days  subse(|uently  there  is  absolutely  no 
tendency  for  it  to  fall.  The  skin  acts  either  very 
slightly  or  not  at  all,  and  all  antipyretic  drugs  fail." 

In  due  coui-se  the  tongue  becomes  dry  and 
shrivelled,  but  the  spleen  and  liver  are  not  enlarged  ; 
the  urint^  is  normal  and  abundant,  the  bowels  being 
regular  or  loose.  The  conjunctivae  are  injected,  tlie 
pupils  contracted.  There  is  much  anxiety  and  rest- 
lessness, but  the  mind  is  clear  in  most  cases,  except 
when  the  temperature  is  very  high. 

If  the  jiatient  is  to  recover,  a  change  for  the 
Wtter  may  be  looked  for  aljout  the  end  of  the  third 
week.  ConvalegceiicG  is  very  gradual,  and  it  may  be 
six  weeks  before  temperature  is  normal.  Half  the 
cjises  die. 

A  curious  feature  is  the  remarkable  rapidity  with 
which  the  blood  coagulates  the  moment  it  is  exposed 
to  tlie  air. 

Malaria  parasites,  though  carefully  sought  for, 
have  not  been  found,  neither  have  attiMupts  at 
cultivations  from  the  blood  yielded  any  micro- 
organism.    The  white  corpuscles  are  rather  in  excess. 

'■'reatin€*iit.— The  only  treatment  which  has 
been  of  value  is  the  diligent  use  of  the  cold  bath  and 
the  cold  piick. 
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BE.\T'STHOKIir. 


The  term  "  lie&t-stroke "  convey*  thtj  auggmiwa 
tliat  Iient  in  the  leatling  letiolo^ical  factor  in  tJtts 
various  iMorLnd  cnnditign!!  which  custom  hag  grouped 
UiiUi^r  tills  awl  siirnilftr  ufipTiiea 

Until  irryfu table  cviiiDiieo  has  clearly  deoion.straU^ 
tliG  true?  cuusQ  i.if  iLTxy  given  tliiseajiej  it  is  a  very  gnivt^ 
i*Tt'QT  to  liase  tho  name  of  «uch  diseAJse  on  sonw  crudi* 
hyi-iothetical  tetiolojpcul  conception,  8uch  a  nomen- 
clature m  litirc  to  lead  Uj  confiu^ionf  to  mistakes  in 
practice,  and  to  retiird  progrena,  There  is  no  better 
illurtt  ration  of  the  trntli  of  thin  renmrk  than  that 
su|iplieci  by  the  group  of  diseitaes  under  consideration. 

The  expi  esslori  "  heat-stroke  *'  covers  aeveral 
distinct,  one  might  say  of  two  of  them  almost 
opposite,  clinical  conditioTis.  One  of  the^e  in  hxit- 
^^dmustion^  virtually  a  syncope,  whicli  may  occur 
anywhere  and  in  any  climate,  high  atmospheric 
temperature,  whether  natui-al  or  artificial,  being  it^ 
essential  ii?tiolugical  factor,  Tb©  other,  t>f  wliich 
hyperpyrexia  is  the  moat  striking  clinical  features 
is  a  well-ilefined  and  possibly  ii|)eciHc  fever,  having  a 
peculiar  enilemicity  and  assuming  at  times  in  the 
endendc  area  almost  epidemic  chai^actei-s,  Lik© 
yellow  fever,  dengue,  tropical  elephantiasis,  and  other 
tropical  <lis{^ases,  thiss  second  form  of  lieat-stroko  oecui*a 
only  in  conditions  of  high  atmospheric  temperature ; 
but,  aji  with  the^**o  diseases,  it  by  no  means  folio m-^s 
tbat^  though  occurring  \n  high  temperature,  it  is 
caused  %  high  temperature.  To  obviate  confusion, 
and  following  the  example  of  Dr*  L.  Bambon,  1  shall 
dcficrilie   this  disease  under  \V&  ancient  name  SiruMi^, 

Besides  these  two  well-defined  mor-bid  states 
a»80ciated  with  high  atmospheric  temperatures  there 
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is  another,  but  ill-defined,  group  of  heat-stroke  cases 
which,  to  all  appearance,  result  exclusively  from  ex- 
posure to  the  direct  rays  of  the  sun.  These  cases 
might  be  classified  under  the  term  Sun- traumatism. 

Although  not  all  of  them  strictly  classifiable  as 
fevers,  in  deference  to  custom  and  for  convenience  I 
shall  describe  these  three  phases  of  so-called  "heat- 
stroke "  in  this  place  and  as  a  group. 

n  E  AT-EXH  AUSTION. 

D<*liiiitioii« — Sudden  faintness,  or  fainting, 
brought  about  by  exposure  to  high  atmospheric 
temperature. 

.Eliolosfy— The  lujalthy  human  body,  when 
untrammelled  by  unsuitable  clothing,  when  not 
exhausted  by  fatigue  or  excesses,  when  not  clogged 
by  surfeit  of  food,  by  alcoholic  drinks  or  by  drugs, 
can  support  with  impunity  very  high  atmospheric 
temperatures.  In  many  parts  of  the  world  men  live 
and  work  out  of  doors  in  temj)ca*atures  of  100'  or 
even  of  120  .  Many  industries  are  carried  on  at  tem- 
p(>ratures  fur  above  this  ;  glass-blowing,  sugar-lK)iling, 
for  example.  The  stokers  of  steamers,  especially  in 
the  tropics,  discharge  for  hours  their  arduous  duties 
in  a  temperature  often  over  loO"  F. 

When,  however,  the  physiological  activities  have 
become  impaired  by  disease,  especially  by  heart 
disease,  kidney,  liver,  or  brain  disease,  by  malaria,  by 
alcoholic  or  other  exceSvSes,  by  fatigue,  by  living  in 
overcrowded  rooms  ;  or  wlien  the  l>ody  is  oppressed 
by  unsuitable  clothing  ;  or  in  the  presence  of  a  com- 
l)ination  of  some  of  these,  then  high  atmospheric 
temperatures  are  badly  support^jd,  the  innervation 
of  tlie  heart  may  fail,  and  synco|)e  may  ensue 
Che  vers,  than  whom  f(;w  have  had  better  oppor- 
tuniti(%s  of  forming  a  sound  opinion,  speaking  of 
this  subject,  says:  '*  Numerous  jis  the  constitutional 
causes  of  heat-strokes  are,  all  Indian  experience 
combines  to  show  that  drunkenness  is  the  chief." 
The  tropical  practitioner   will  do  well  to  bear  this 
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retiiat'k  in  iiiiiuJ  ;  it  upplii^s  not  only  to  heai* 
exhiiujstiaii,  btit  also  to  all  fonns  of  disease  grouped 
under  the  term  '*  heat-ati''oke/^ 

Heat-exhaust  ion,  then,  i%  one  form  of  whatj  when 
the  subject  of  it  happens  at  the  tinu?  to  Iw  ex[rtw*e(l 
Uj  the  sun,  is  called  *^s«n-8trake,"or  when  the  patient 
hapi*€n«  to  be  at  the  time  under  cover  i^  chilled  "lieat* 
strtjkc/^  In  nine  ejim?s  out  oi  ten  this  sun-stroke,  or 
heat- stroke,  Him  ply  means  syncope;  syncopic  caused 
by  solar  or  atuiui>pheric  heat,  or  a  com  I  ji  nation  of 
thes4^,  acting  on  a  body  whose  resistance  lias  l>een 
inipain.'^d  by  disease,  or  by  trying,  unphysiological 
eonditionH,  This  form  of  he^t^stroke,  consetiuently, 
ha±i  no  s|>ecial  geograpViical  distribution  and  no  special 
morbid  aoat<»my  or  pathology.  For  obvious  reji^ns 
it  is  moHt  apt  to  occur  in  warm  weather,  and  in 
tropical  climates  ;  and  on  this  account  its  recount  ion, 
prevention,  and  treatment  have  sj>ecial  claims  on  the 
students  of  tn>pical  medicine, 

§ymplaiiis.--When  attacked  with  hcj*t'CX* 
hauHtion  the  patient  ft^ela  ^jjidilyj  anU  j>erha|)a  stag- 
ger.^ and  ftiUs.  He  is  jwle ;  his  pulse  is  small,  lioft, 
uiid  perhaps  fluttering ;  his  breathing  is  shallow, 
pi^rhaps  sighing,  never  stertorous ;  his  pupils  arc 
dilated  ;  Ills  skin  is  cold  ;  his  temperature  is  sub- 
normal ;  and  he  may  be  partially,  more  rarely  wholly, 
unconsciouHs*  Usually  after  a  short  time  he  gradually 
recovers ;  very  likely  with  a  splitting  heatbiche  and 
feelingij  of  prostration.  In  a  .^mall  pro|)ortiou  of 
catses  the  faint  is  not  recovered  from,  and  death 
endues. 

Tr<?  lit  me  iff.— In  syncopal  heat-stroke  the  pntient 
should  lie  laid  at  once  on  his  l^tck  in  a  cool,  airy,  and 
lihaded  place.  Ilia  elothei*  shoohl  \m  loosenetij  a  little 
water  dashed  on  his  face  and  chest,  and  ammonia 
held  to  his  nos^trils.  If  necessary,  a  stimulant  may 
be  given  by  the  mouth,  or  injected  into  the  rectum 
or  hypodermically.  It  is  a  mist-Ake  to  douche  thaso 
cases  too  freely.  The  abject  is  rather  to  ttimukte 
than  to  depi-eas. 
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siriasis. 

Deflnitloii.- An  acute  disease  developing  in 
the  presence  of  high  atmospheric  temperature,  and 
characterised  by  sudden  incidence  of  hyperpyrexia, 
coma,  and  extreme  pulmonary  congestion. 

Nonicnelature.— This  is,  {)erhap8,  the  most 
important  of  the  several  diseases  coveretl  by  those 
loosely  used  terms — sun-stroke,  heat-stroke,  coup  de 
soleiiy  insolation,  heat  -  apoplexy,  heat  -  asphyxia, 
thermic  fever,  and  so  forth.  As  state<l,  1  have 
followed  Dr.  Sambon  in  adopting  the  name  siriasis, 
l>ecause  this  term,  whilst  it  is  distinctive,  embodies 
no  ^etiological  theory ;  it  has  the  further  merit  of 
being  the  most  ancient  of  the  many  names  applied  to 
the  disejvse. 

The  g[eogrnpliirnl  distribution  of  siriasis 
appears  to  be  remarkably  restricted.  It  is  true 
tliat  tliis  type,  or  what  passes  for  this  type,  of 
disease  has  ))een  reported  as  occurring  in  many 
countries.  On  careful  examination  it  will  be 
found  that  a  large  proportion  of  the  reputed  cases 
are  really  examples  of  other  diseases,  more  especially 
of  cerebrospinal  fever,  apoplexy,  tul)ercular  menin- 
gitis, delirium  tremens,  jxjrnicious  nmlaria,  or  some 
other  phase  of  acute  disease,  but  not  of  true 
siriasis.  According  to  Sambon,  hyi)erpyrexial  heat- 
stroke is  rigidly  contined  to  certain  low-lying,  sea- 
cojist  districts,  and  to  the  valleys  of  certain  rivers. 
It  is  never  found  in  high  lands,  nor  above  a  ii»latively 
low  altitu(l( — GOO  feet. 

It  is  unknown  in  Plurope.  The  endemic  areas 
are — in  America,  th(»  east  coast  littoral  of  the  United 
States,  ni()n»  esp<»cially  in  the  great  towns,  the  Mis- 
sissippi valley,  the  coast  of  the  (iulf  of  Mexico,  the 
valleys  of  the  Amazon  and  of  the  La  Plata,  and  the 
South  Atlantic  coast;  in  Africa,  the  valley  of  the 
Nile,  the  coasts  of  the  R(hJ  Sea,  and  a  low-lying 
part  of  Algeria,  near  lUskra ;  in  Asia,  Syria,  the 
vall(\vs    of   the    Indus    and  Ganges,  Lower  liurma, 
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Tonquin,  and  wouth  east  China ;  in  Austmlia,  the 
Murniy  River  district,  tht*  QueeuHland  coustf  and, 
|iOBsiLlj,  the  p1iiiu»  of   SydTit^y.     No  doubt  it  occurn 

elsewhere  in  correspoiuling  nu^teorological  and  telliTric 
eoiiditions ;  but,  undoubtedly^  many  largo  areas  in 
the  tropical  woi'hi,  und  especially  so  the  interior  of 
eoutiuents,  are  exempt  frt>m  sinasij^.  It  \s  not  met 
with  on  the  high  seas,  although  it  is  well  ktujwn  on 
ships  in  the  narrow,  land-locked  lie<l  8e«  and  Peniian 
tUilf. 

^£tiolaK>\-  N<;w  comers  tti  the  endemic  areas 
and  KuroptniUH  iin*  moro  liable  than  natives  or  long 
resiilentB.  A ppa intently,  kuig  residence  confers  a  rela- 
tive iniinuiaty,  jtltbough  not  an  almoin te  f»xemptioii. 

All  ages  and  both  t^ejtea  are  F^iusceptible  ;  b tit,  in 
conae<|uence  of  their  babita  and  more  frequent  ex- 
pmure  to  the  predisposing  aiifl  irtimedinte  causes^ 
men  are  more  feubjtH^t  to  siriaHis  than  are  women, 

Predis[xising  inilueneea  Bimibi.r  to  those  in  heat- 
syocope  and  sun^rainnatinm  powerfully  inrtuf^nee 
tho  liability  t**  ssiriaais.  Amongst  thest^  are  all 
pi ly biological  depresHants  ;  notably  in temiw? ranee, 
fatigue,  overcrowding,  unsuitable  clothing,  malaria, 
acute  disease,  and^  al»o,  chronic  organic  diseases  oi 
tlie  important  viscera. 

Hiriasis  has  generally  l»een  attributed  to  a  direct 
action  of  atmospheric  or  Holar  heat  on  the  body* 
Many  theories  of  the  moihw  operandi  i>f  this  assumed 
cauHO  have  lieen  advance<:l.  Among  them^  may  lie 
jnentione<i  sujier heating  of  the  hloml  by  the  high  tem- 
perature of  the  surrounding  atmosphere  ;  paralysis 
of  the  thermic  centres  causing  {a)  overprotluction 
of  heat,  or  (h}  retention  of  l>c^y-heat ;  pressure  oji 
tlio  brain  by  expansion  from  Itertting  of  the  cerebTO- 
apinal  tluid  ;  viiso-mntor  paresis  ;  jmresis  of  the  heart 
ganglia ;  excess  of  carbonic  acid  in  tlie  blood  ;  coagu- 
lation of  myosin ;  suppression  of  aweiit ;  deficient 
Binosity  of  the  blooti  from  excessive  sweatings  and 
so  forth. 

It  is  weH  known  that  neither  high  atmoapheric 


/Etiology,  287 

temperature  jter  se,  nor  high  hocUly  temperature, 
unless  the  latter  be  associated  with  some  special 
toxins,  gives  rise  to  symptoms  at  all  like  those  of 
siriasis.  Considering  these  two  facts,  and  at  the 
same  time  the  i^eculiar  and  capricious  distribution  of 
the  disease,  the  circumstances  that  its  prevalence 
curve  does  not  always  correspond  with  the  atmo- 
spheric tempei*ature  curve  ;  that  the  degree  of 
prevalence  varies  in  the  endemic  area  from  year  to 
year  ;  that  it  is  not  most  prevalent  in  the  hottest 
years,  seasons,  or  phices ;  that  it  becomes  epidemic 
at  times  ;  that  it  runs  a  definite  course  ;  that  it  may 
relapse  ;  that  in  many  instances  it  has  definite  pre- 
monitory symptoms ;  that  it  has  peculiar  lesions ; 
and  that  it  tends  to  terminate  by  crisis ;  in  other 
words,  that  it  behaves  like  pneumonia  or  any  other 
speeitic  fever,  Sambon  has  boldly  asserted  that  siriasis 
is  a  germ  disease,  like  yellow  fever  or  dengue,  and, 
like  these,  is  caused  by  some  organism  which  demands 
for  its  d(?velopment  a  high  atmospheric  temperature 
and  certain,  as  yet  unknown,  local  conditions.  Time 
will  show  how  far  this  hyjKjthesis  is  correct.  In  my 
opinion  it  has  mon?  in  its  favour  than  any  of  the 
many  theories  that  have  been  based  on  a  purely 
thermic  cTtiology. 

^iyiiiptoiii!^.— Though  sometimes  coming  on  sud- 
denly during  exposure  to  the  sun,  siriasis  is  very 
often  prec(»dt'd  by  a  distinct  prodromal  stiige.  It  is 
very  often  dcvt^loped  independently  of  any  direct 
ex|)usure  to  tlie  sun;  not  unfrequently  the  attack 
conies  on  during  th(»  night. 

Among  i>rodroniata  which  may  show  themselves 
witli  i^reater  or  less  distinctness  for  an  hour  or  two, 
or  even  fur  a  day  or  two,  Iw^fore  the  full  development 
of  tlic  attack,  may  be  mentioned  great  disinclina- 
tion for  c>x(*rtion,  pains  in  the  limbs,  drowsiness, 
verlii^o,  h<»adache,  mental  confusion,  sighing,  anorexia, 
tliiist,  intolerance  of  light  sometimes  accompanied 
l>y  cliroiiiatic  aberrations  of  vision,  suflused  eyes, 
nausea    and    perhaps    vomiting,    pra'cordial    anxiety. 
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teiidinuni  was  a  very  common  symptom ;  great  rest- 
lessness was  also  very  often  present,  and  sometimes 
partial  spasms  or  even  violent  general  convulsions. 
The  latter  were  at  times  epileptiform,  occurring  spon- 
taneously, or  they  were  tetanoid,  and  excited  by 
the  slightest  irritation.  Sometimes  the  spinal  cord 
appeared  to  be  paralysed,  the  patient  absolutely  not 
moving." 

The  pupils,  unless  immediately  l)efore  death,  when 
along  with  the  other  sj)hincters  they  relax,  are  con- 
tracted. The  reflexes  are  partially  or  wholly  in 
al>eyaiice.  There  may  also  be,  especially  in  the 
graver  cases,  free  watery  purging,  the  dejecta,  as 
well  {US  the  skin  of  the  patient,  emitting  a  peculiar 
and  distinctive  mousey  odour.  TIk*  scanty  urine 
may  contain  V)1o(k1  corpuscles,  albumin,  and  casts. 

Different  writers  mention  a  variety  of  what  may 
b(»  described  as  minor  symptoms.  They  vary  in 
ditferont  chs(*s,  and  are  by  no  means  always  present 
or  *  characteristic.  Whether  these  minor  symptoms 
are  present  or  not,  in  siriasis  the  essential  symptoms — 
high  fever  and  profound  nervous  disturbance,  gener- 
ally associated  with  insensibility — an*  invariaV^ly  in 
evidence. 

Tnless  active  measures  to  lower  temperature  are 
taken  early  in  the  progress  of  the  case,  and  unless 
these  measures  are  vigorously  carricKl  out,  in  the  great 
majority  of  instances  death  will  occur  within  a  few 
hours,  or  e\en  minutes,  of  the  on.set  of  insensibility. 
Tlie  immediate  cause  of  death  is  generally  the  failure 
of  respiration.  Rarely  do  cases  linger  for  a  day  or 
two.  Partial  recovery  is  sometinu's  followed  by  re- 
lapse. In  favourable  cases  the  diseas(!  usually 
terminates  Ijy  crisis.      Convalescence  is  rapid. 

.Hortalily.— As  might  Ik*  supj>osed,  some  ty[»es 
of  lieat  stroke  are  much  more  dangerous  than  others  ; 
siriasis  infinitely  mon*  so  than  ordinary  heat-ex- 
haustion. Treatment,  if  early  instituted  and  judi- 
ciously carried  out,  has  undoubtedly  a  f)owerful 
influence  in  reducing  mortality.      Taking  one   type 
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scopic  exanii nation  of  the  .blood.  Malarial  fevers, 
and  the  early  stages  of  the  eruptive  fevers  in  children, 
are  very  apt  to  be  regarded  as  heat-stroke,  particularly 
if  there  has  been  recent  exposure  to  a  hot  sun. 
Cerebrospinal  fever,  so  often  mistaken  for  siriasis, 
may  be  recognised  by  the  occipital  retraction,  the 
irregular  pupils,  the  frequent  occurrence  of  strabismus, 
the  comj)aratively  low  and  fluctuating  temperature, 
the  associated  herpes,  the  initial  rigor,  and  its  long 
duration. 

Treatiiient.— In  all  fulminating  fevers,  including 
siriasis,  occurring  in  warm  climates,  if  malaria  be  sus- 
pecti^d,  particularly  if  the  parasite  1^  discovered  in 
the  blood,  quinine  should  be  injected  hypodermically 
at  once—  seven  to  ten  grains  of  the  hydrochloride ;  this 
dose  should  l^e  repeated  three  or  four  times  at  intervals 
of  four  hours.  In  every  case  of  siriasis,  whether  it 
has  been  deemed  advisable  to  administer  quinine? 
or  not,  attention  must  at  once  be  giv(»n  to  reduce 
temperature  by  such  rapidly-acting  measures  as  the 
cold  bath,  or  ice  applied  in  various  ways  to  the  head 
an<l  body.  Antipyrin,  antifebrin,  and  all  other  anti- 
pyretic drugs  are  of  very  little  service,  even  if,  in 
conserjut^nce  of  their  depressing  action  on  the  heart, 
they  })e  not  actually  dangerous  ;  in  all  serious 
cases  of  siriasis,  these  drugs  must  be  carefully 
avoidcil.  Chandler  (New  York  Med.  Rec,  June  5th, 
1897),  speaking  from  an  experience  of  197  cases 
in  which  the  mortalit}'  amounted  only  to  twelve, 
gives  some  excellent  directions  for  th(*  management  of 
hyperpyrexia!  cases.  He  directs  that  the  patient  be 
placed  undr(\ssed  on  a  stretcher,  the  head  end  of 
which  is  raised  slightly  so  as  to  facilitate  the  (JscajKi 
of  involuntaiy  evacuations  and  to  provide  for  drain- 
age. A  llienuomett?r  is  kept  in  the  rectum.  The 
bo<ly  is  covered  with  a  sheet  upon  which  an?  laid 
nuiiuaous  snuill  pieces  of  ice,  larger  pieces  being 
closely  ])acked  about  the  head.  Teed  wat<?r  is  then 
allow«Ml  to  drip  for  thirty  or  forty  minutes  on  the 
patient  from  drippers  hung  at  an  elevation  of  from 


^9 


S/ifiASlS. 


five  to  ten  feet,  A  fine  stream  of  it?f»d  water  j*oured 
on  the  forehead  from  an  elevation  will  act  ai  & 
stimulant  and  ronser  ;  this  is  a  veiy  powerful  measure^ 
and  must  not  be  kept  up  for  longer  than  one  or  two 
minutes.  A  hypo<lermic  injection  of  forty  niiiiiuis 
of  tinetui^  of  digitalis  is  given  as  sixin  as  pofistblei  its 
admimstratioa  \mng  preceded  in  the  cnne  of  plethoric 
patients  showing  much  arterial  tenaion  (but  not  other* 
wi^e)  by  a  small  bleeding.  The  application  of  cold 
should  be  at  once  disco utiiiuetl  so  noon  s.^  the  tbeifElO-'^ 
meter  in  the  I'ectuni  haj*  sunk  to  104%  or,  in  ca» 
of  simple  thennic  fever  in  which  the  temperature 
has  not  exceeded  106'\  when  it  has  fallen  to  102% 
If  these  poweiful  antipyretic  measui^^  are  cairied 
beyond  this  jx.nnt  the  fall  of  temperature  may  con- 
tinue below  the  normal,  even  to  a.s  low  as  91%  and 
dangerous  collapse  ensue. 

On  diseontinuing  the  iced  i^lieet,  the  patient 
.should  be  wrapped  in  a  lilanket,  and  hot  liottles 
applied  to  limbs  and  trunk.  Very  hkely  per»pirar ' 
tion-,  a  very  favourable  sign,  will  then  set  in. 
8timulantfl  may  now  be  necessiiry*  Strychnine, 
owing  to  the  markc^l  tendency  to  convidsion^  pre- 
sent in  he^t-stroke,  must  on  no  account  be  used 
as  a  cardiac  stimulant.  CouvulsioiiB  are  i-»est  con- 
trolled by  cautious  chloroform  inhalations.  As 
death  in  heat-stroke  generally  results  \mm  failure 
of  respiration,  Chandler  Htrcmgly  reoom mends  arti* 
ficial  respiration  when  the  hrnii tiling  threatens  to 
liecome  suspendnJ  :  he  claims  to  have  t>l>taiiied  some 
marvellouB  results  from  this  e:Kpedi(!nt*  It  should  be 
kept  vip  for  half  an  hour  or  longer 

During  convalescence  great  can?  must  b©  exercised 
to  shield  the  patient  from  all  iutiuences  calculated  to 
provoke  relapse » 

SUN    TRAUMATISM, 

There  is  a  large^  ill-defined,  and  ditficult-to-dedue 
class  of  heat-stroke  cases,  which  belong  neither  to 
the   category   of  beat-ejthatistion   nor    to    the   very 
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definite  and  probably  specific  disease  described  under 
the  name  siriasis.  The  morbid  phenomena  in  this 
class  of  sun-induced  disease  are  attributable,  appar- 
ently, to  a  peculiar  physical  action  of  the  direct 
rays  of  the  sun  on  the  tissues.  To  this  category 
belong,  it  seems  to  me,  those  sudden  deaths  occurring 
without  warning  during,  and  manifestly  in  conse- 
quence of,  exposure  to  the  sun.  Such  may  have 
l)een  the  sudden  deaths  described  by  Parkes, 
Maclean,  Fayrer,  and  others,  in  which  soldiers  in 
the  (»xcitement  and  stress  of  battle,  while  oppressed 
with  thick  clothing  and  heavy  accoutrements  and 
exposed  to  a  blazing  sun,  suddenly  fell  forward  on 
their  faces  and,  after  a  few  convulsive  gasps,  died. 
Tn  tliese  instantaneously  fa.tal  cases  the  paralysis  of 
tlie  Iieart  or  respiration  seems  to  be  of  the  nature  of 
shock,  as  from  a  blow  or  othei*  sudden  and  violent 
impression  on  tlie  encephalon. 

I)()ul)tl('ss,  indeed  it  is  a  well-known  fact,  the 
strain  undergone  in  these  and  similar  circumstances 
may,  in  some  instances,  cause  an  apoplexy  or  rupture 
of  some  description  in  tissues  prepared  for  such  a 
cataclysm  by  mor}>id  degenerations  of  long  stiinding. 

Besides  theses  there  is  another  type  of  case  in 
which,  after  prolonged  exposure  to  the  sun,  a  febrile 
condition  is  established.  This  is  sometimes  of  great 
severity,  b(»ing  charact<»rised  by  intense  headache,  a 
rapid  full  pulse,  a  pungent  dry  skin,  intolerance  of 
light,  sound  and  movement,  and  occasionally  by  vomit- 
ing or  delirium.  This  condition  suggests  meningeal  con- 
gestion, possibly  inriammation.  The  acute?  phase  may 
be  (juickly  recovered  from,  or  it  may  prove  very 
persistent  an<l  last  for  days  or  weeks.  It  may  leave 
no  injurious  ellc'cts ;  or  it  may  be  followed  by  a 
variety  of  transient  or  more  permanent  morbid 
nervous  phenomena.  Among  the  sequela*  authors 
have  mentioned  tremor,  loas  of  memory,  amaurosis, 
deafness,  various  paretic  conditions,  epile^isy,  insanity, 
persistent  headache,  rccurring  headache,  dys|>eptic 
conditions.     How    far    these    sequelce    are    entirely 
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attiilm tabic  to  Kim-exiioaure,  or  liow  far  tht^y  Lk*pt?ud 
on  infiepeiiclxmt  dj!W.*ases,  a^  sypliiliH  for  exauipJe,  tht^ 
local  cerebral  mariifestatioiiK  of  which  may  have 
hern  pTOVoked,  tliougli  not  actually  caused,  by  the 
itiui-trauniutisiii,  it  \h  not  always  easy  to  say- 

The  an  or  l>  III  siiiufofiii',  as  well   as  the  clinical 
syiiiptoais,  indicateii  njeiiiiigitis  aa  a  feature  in  theae  , 
tn^tanee^  of  reputt^d  siinti-aumatifim.     Authors  i^fer 
to   tbickeningti  and  opacities  of   tbo  luenitigefi,   aiid 
even  t^:)  tbickenirig  and  roughening  of  the  calvanuni. 

Many  8|K^eulations  have  been  *w]vaiiced  as  to  the 
ti;illi€>g:€'neNi««  Manifestly  it  is  not  altogether,  if  at 
all,  a  question  of  caloric,  for  such  effeL-tsi  do  not  i"€^Hult 
fi'onj  t*xiH>Hiire  to  the  heat  of  a  furnace,  however 
int^nae.  There  appears  to  l»r  some  special  element 
In  the  solar  Hpectnim  capaiile  of  injuriously  affecting 
the  tisHUeSj  particularly  if  th^y  havp  not  heeouio 
gradually  habituated  to  sun-expo«Jun\  That  nonie 
ttUL'h  element  doen  exist  is  iiroved  by  the  phenomena 
of  siU II -erythema,  of  that  form  of  akin  pigmentation 
known  as  ^un-bu ruing,  and,  fiOHsibly.  of  leuc^xlemiia. 
The  sensation  of  distress  brought  on  by  exposure  to 
a  hot  sun  J  which  m  quit-e  a  ditici'ent  HeiiMation  fi'^vru 
that  produced  by  the  heat  of  a  tii-e,  points  in  rlie 
Kjune  direct  ion.  In  tht^  connection  we  are  forcibly 
reminded  of  the  phenomena  ot  the  Rontgen  rays  and 
of  their  eliect^  on  the  tisisue^. 

TriHiimenl,— PHtients  su  Bering  from  fiun-traU' 
matiaui  niu^t  be  kept  t\H  *[Uiet  as  iio«(aible  in  a  cool, 
aiiT,  nnd  darkened  rooiu.  For  a  time  the  head 
nhoukl  Ik?  kejit  whaved  and  cold  applied  to  the  si  alp. 
The  bowels  must  l>e  free,  Ukk\  tight  and  unntinni- 
hUing,  and  alcohol  in  tnery  form  strictly  fV»rbiilden* 
Ue^tlessnesa  and  innomnia  are  V>est  treated  by  the 
bromide^.  For  a  conRidei-able  time  the  patient  will 
l)e  conftcious  of  loss  of  luenioiy*  and  feehlenejss  of 
int-^llectual  power  aufl  of  the  faculty  of  eon^N^nti-^i* 
tion  He  may  l*e  irritjible,  liable  t^>  headache,  ami 
extremely  sensitive  to  heat — more  particularly  the 
heat  and  glare  of  the  sua.     So  soon  aa  he  is  able  to 
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be  moved  lie  must  be  sent  to  a  cold  climate,  and 
there  remain  until  all  trace  of  his  illness  has  com- 
pletely disaj)peared.  Indeed,  it  is  questionable  if 
the  subject  of  pronounced  sun-trauma  should  ever 
again  risk  the  dangers  of  a  tropical  climate ;  certain 
it  is  that  he  should  not  return  to  the  tropics  so  long 
as  the  slightest  evidence  of  cerebral  trouble  remains. 

For  persistent  headache  and  other  signs  of  chronic 
meningitis,  courses  of  the  iodides  and  bromides, 
ref)e«'ited  blistering  of  the  neck  and  scalp,  together 
with  careful  dieting  and  general  hygiene,  should  be 
tried.  Tn  not  a  few  instances,  in  spite  of  the  most 
careful  treatment,  medicinal  and  climatic,  serious 
permanent  disease  of  the  encephalon  remains,  giving 
rise  to  various  and  often  incurable  troubles,  and,  very 
commonly,  to  distressing  intellectual  enfeeblement. 

HRKVENTION    OF    1IKAT-8TR0KE. 

Ill  heat-stroke  climates  great  attention  should 
be  paid  to  the  general  health  ;  if  this  be  not  satis- 
factory, ex|>osure  to  the  sun  and  to  high  temperatures 
iinist,  so  tar  as  possible,  be  avoided.  Alcoholic 
drinks,  gluttony,  excess  of  animal  footl,  too  much 
tobacc'o  smoking,  in  fact  dissipation  of  all  sorts,  are 
(•specially  io  \w  deprecated.  Individuals  suffering 
from  malarial  or  other  fevei*s,  or  from  chronic 
liver  or  kidney  disease,  run  great  risk  if  tliey  ar<' 
careless  about  (exposing  themselves  to  the  sun.  Violent 
exercise,  excessive  fatigue,  want  of  sl(»ep,  constijmtion, 
are  also  to  be  avoided. 

Clothing  ought  to  be  light  and  loose  fitting,  the 
undergarment  beting  of  thin  woollen  material.  In 
going  out  in  the  sun  the  head  must  l)e  protected  by 
a  wide  brimmed  pith  hat  protecting  the  temples  and 
neck  as  well  as  the  top  of  the  head.  This  hat  should  be 
lined  with  soniecoloured  (orange,  Duncan)  material  and 
so  construct (h1  as  to  admit  of  fre<'  ventilati<m  around  th«» 
head.  A  ])ad  of  cotton  S(^wn  into  the  back  of  the 
coat  in  sucli  a  way  as  to  protect  the  spine  is  a  wist* 
measure,    and    one   adopte<l    by    experienced    sports- 
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meu  ill  India.  Tlie  phenomena  connected  with  Uie 
Rr^ntgen  rays  suggest  the  jiosaibiHty  that  there  may 
U*  solar  rays,  otht;r  than  the  ordinary  heat  rayH, 
whiehf  akhough  they  niuj  l>e  able  to  pass  tlirough 
argtuiic  mnteriaJsj  can  nevertheless  be  arrest^'d  by 
TTietals.  If  this  be  true  for  the  sun  jts  well  as  for 
the  liiintgen  ray>*«  u  us*'f  ul  mldition  to  the  sun  hat 
would  be  a  thin  pUte  of  aouie  light  metal  pl»ced 
between  the  layeri^  of  pith  constituting  the  Imsis  of 
the  ordinary  solar  toj>ee,  A  slieet  of  tinfoil  or  other 
light  metal  would  not  perceptibly  add  tt*  the  weight 
of  the  head'geun  A  white  umbrella,  lined  with  green i 
or  orange,  ought  nmer  to  l>e  despiseti  Tinted  (smoke 
colour)  gc^gles  ute  prububly,  i\  protection,  as  they 
certainly  are  a  g rent  comfort  in  mitigating  Molar  glaix*. 
Booms  should  be  kept  dark  during  the  day,  and 
cooled  by  means  of  punkahs^  therm  antidotes,  tattie^*^ 
venetianSj  and  other  eoutrivfuiceB.  In  Inirrackn  and 
ships  there  nmst  tie  no  u\'ercrowding,  Jn  ver^- 
liot  weather  Europau  soldiers  diould,  if  posaible, 
sleep  under  punkahs*  Military  drills  should  ii© 
reduced  to  a  minimum,  and  take  place  in  the  cool  of 
the  morning  only,  and  after  the  soldier  haij  Jjad  a 
cup  of  U^si.  or  cortipe  and  some  light  food.  Marches 
sliotdd  la?  hhurt,  intemipted  liy  frerjuent  halts,  and 
la^  got  tli rough  if  possible  in  the  early  morning. 
While  marching  the  men  ought  to  be  in  open  order, 
relieved  of  all  unnecessary  winghte,  belts  and  cloth- 
ing, and  well  supplied  with  water,  Cantps  should 
Ije  pitehed  in  cool  and  airy  spots  and  on  turf  ami 
vmder  large  spreading  trees  fit'C  from  nndergrowtli, 
Double  can\'as^  and  grtiss  or  Iwjuglis  laid  go  the  wall 
of  the  tent,  will  do  mueii  to  nutigate  the  tenipei-atuitf 
within 
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CHAPTER    XX. 

UNCLASSED    FEVERS    OP   THE   TROPICS. 

1'here  can  be  little  doubt  but  that  in  the  tropics  there 
ai'o  a  number  of  fevers  specifically  distinct  from  any 
of  the  foregoing,  and  also  from  the  better-known 
fevers  of  tem[>erate  climates.  Such  fevers  are  con- 
stantly met  with  and  are  a  peipetual  puzzle  to  the 
conscientious  diagnostician.  Up  to  the  present, 
little,  if  anything,  of  a  truly  scientific  character 
has  been  done  towards  describing,  separating,  and 
cla.s.sifying  them.  Some  attempts  have  been  made  to 
arrange  these  imperfectly  differentiated  fevers  on  a 
clinical  basis  ;  but,  until  their  causes  have  l>een 
discovered  and,  above  all,  until  they  have  been  studied 
in  reference?  to  any  possible  connection  they  may 
have  with  the  malaria  panisites,  with  Micrococcus 
mfJitensis  and  with  BacilliLs  typhosus^  anything  like 
ji  sound  classification  and  description  has  to  l>e  post- 
poned. So  far  as  known,  they  are  not  associated 
with  distinctive  exanthems  or  even  with  distinctive 
visceral  lesions ;  a  circumstance  which  has  contributed, 
doubtless,  to  retard  our  knowledge  in  a  very  important 
department  of  tropical  medicine.  Anotlier  circum- 
stance which  hits  retarded  progress  in  this  matter  is  the 
unscientific  classification  of  fevers  formerly  adopted  by 
our  military  medical  authorities,  to  which  military 
me<lical  otlicers  have  been  obliged,  or  havt*  elected,  in 
i^'reat  measure  toconform.  It  would  seem  that  until  quite 
recently  eveiy  case  of  fever  of  short  duration,  as  well  as 
those  cases  which  show  an  intermittent  chai-acter, 
had  to  appear  in  the  Army  Returns  as  **  ague." 
This  misleading,  slovenly,  not  to  say  dangerous, 
practice  must  have  had  a  powerful  influ(»nce  in 
retanling  the  study  of  the  pyretology  of  tlie  tropics, 
at  all  ev(?nts  by  our  principal  medical  pioneers  there 
— the  army  surgeons. 
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Heoentlj,  Crombie  has  »ttempt^  h  €la^ifi<3atiaii 
of  these  fevei^  oti  a  cliiiieal  Imsis,  which,  so  far  ob 
it  goes,  b  of  distinct  value.  His  remarks  apply 
solely  to  the  fevers  of  India ;  hut  I  can  recogniie 
in  his  descriptions  clinical  forms  which  I  frequent I3' 
UM't  with  formerly  in  China.  It  ii*  fair  to  infer  from 
tills  latter  circumstance  that^  if  these  fevers  are  foumJ 
in  India  and  China,  thej  probuhly  occur  in  other 
warm  countries. 

Crombie  divides  them  into  kJhiiiIc  rciiiliiiiii'fl 
ff^i^^r,  lnii¥  ff>%'er,  anrl  iioii-ninlariiil  remit' 
lenU  To  thew  I  would  iM  yet  amitfvr'r  which, 
i\\m\  lixperieiice  In  Cliina,  [  regai^d  a.**  a  dintinct 
clinical  entity,  and  which  from  its  peculiar  feature  I 
would  call  do til»le  €0111  lulled  fpver. 

Simpl*^  eomliiued  fever. — Bimple  continued 
ferer  geuei-ally,  if  not  invariably,  commence*?  witli  it 
I'igor,  the  tempei'ature  mpidly  or  irifir*^  slowly  mount- 
ing to  104%  105\  or  even  106\  The i^e  i^  headache, 
m/tiaise,  a  white  furred  tongue,  anorexia,  thii-wt,  and 
perhapnt  vomiting.  The  fever  last^  usually  from  three 
to  eight  flays  ;  ocoastonally  it  is  prolonged  for  two, 
three,  or  four  weeks,  Cmmbie  i-emarkn  that  thirst* 
case^  ai^  particularly  common  in  towns,  and  are 
known  locally  ek  Bombay  fever,  Calcutta  fever,  and 
*M>  forth.  It  might  be  «iigge^ted  that  such  fes^ern 
are  mild  or  aborteff  typhoid  ;  but  in  the  complet*^ 
absence  of  the  characf^ristic^  of  enteric,  the  insigni- 
ftcant  mortality,  and  the  freedom  from  com  plica  tii>ns*, 
so  gnive  a  diagnosis  does  not  seem  to  lie  justitiefh  It  is 
customary  to  attrilmt**  them  to  heat,  chills,  change  of 
season,  accl  i  m  at iaa  tlo  11,1  m*  tt  n  [an  ties  1  n  d  iet ,  e  xjtosu  re 
to  the  sun,  and  the  like.  How  far  tlu>st*  aetiological 
speculations  are  correct^  it  m  haril  to  say. 

Low  fever, — Like  the  preeedin!|,  this  ty|ie  of 
fever  is  not  an  uaUHmil  one  among  Eurcipeansi  in  the 
tropica.  Its  charactflrlHticft  ar*"  indetiriite  d  unit  ion— 
weekM  or. months,  a  pei-sistent  though  slight  rise  of 
temperature — rarely  aliove  101  5'  but  never  1h?Iow 
99",  anorexia,  debility,  loas  of  flesh,  and  a  tendency 
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to  bilious  diarrlia*a.  It  is  unrelieved  by  quinine  or 
arsenic ;  but  it  almost  invariably  responds  to  a 
change  of  air,  especially  to  a  trip  at  sea. 

Non-malarial  remittent. — Crombie  remarks 
that  it  is  a  pity  we  have  no  l^etter  name  for  this  fever, 
which  is  of  very  frequent  occun-ence  in  India,  and  is 
one  of  tlie  most  fatal  of  the  fevers  there.  Remittent 
is  a  misnomer,  for  tlie  symptoms  are  even  less  remit- 
ting than  those  of  typhoid.  The  temperature  runs 
high,  touching  104"  or  105**  for  a  long  part  of  its 
course.  It  begins  not  unlike  simple  continued  fever. 
By  some  it  is  considered  a  variety  of  typhoid,  not- 
withstanding the  absence  of  many  of  the  symptoms 
of  that  disease.  Hepatic  enlargement  and  congestion 
are  early  and  constant  condition?  ;  but  the  spleen,  as 
a  rule,  is  not  distinctly  enlarged. 

"  Bilious  diarrluL'a,  in  no  respect  resembling  the 
diarrhajji  of  typhoid,  is  also  a  very  frequent  symptom. 
Quinine — often  given  in  large  and  repeated  doses  in 
these  cases — is  not  only  not  useful  but  so  obviously 
adds  to  the  distress  of  the  patient,  without  in  any  way 
producing  an  improvement  in  the  progress  of  the 
symptoms,  that  it  is  very  soon  abandoned.  Mean- 
while, the  temperature  continuing  pei-sistently  high, 
maiked  head  symptoms,  especially  delirium  of  a 
muttering  and  irritable  kind,  come  on,  and  the 
patient  may  even,  and  often  does,  pass  into  a  con- 
dition of  coma  from  which  he  can  hardly  be  roused. 
This  condition  of  persist<Mit  high  temp<Mature  without 
marked  remission,  a  distinctly  enlarged  and  congested 
liver,  bilious  diarrhoia,  congesticm  on  the  back  of  both 
lungs,  and  a  low,  nnittering  delirium,  is  generally 
leached  ])y  the  eighteenth  to  the  twenty-fourth  day. 
If  coma  supervenes,  the  patient  frejjuently  dies  alx)ut 
this  perio<i.  In  more  favourable  cases,  where  the 
symptoms  ;ire  less  severe,  they  may  continues  for  a 
wrek  <»i'  two  longer.  In  such  the  average  duration 
r)f  thn  case  is  six  weeks  "  (Crombie). 

(/rombie,  although  he  had  se(m  this  fever  in 
Euroi)eans,  regards  it  as  being  esseirtially  a  disease 
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ment  as  in  diagnosis,  and  to  eschew  active  purgatives, 
to  enjoin  rest  in  bed,  to  place  the  patient  on  a  bland, 
unstimulating  fluid  diet,  and  to  confine  medication  to 
some  innocent  fever  mixture.  There  is  no  specific 
treatment  for  any  of  these  unclassed  fevers.  Each 
case  has  to  be  dealt  with  on  its  own  merits  and 
on  general  principles.  Headache  may  be  relieved  by 
cold  applications  to  the  forehead,  by  an  ice  cap,  or, 
especially  if  temperature  rises  high,  by  sponging  and, 
if  not  otherwise  contra-indicated,  by  occasional  doses 
of  antipyrin  or  some  similar  drug.  Tf  quinine,  on 
the  sup|)Osition  that  the  case  is  malarial,  has  been 
freely  tried,  and  without  benefit,  it  must  not  be 
ljei*sist«l  with.  As  alreaily  hinted,  " low  fever"  should 
l)e  treated  by  change  of  air,  and  more  esixjcially 
where  feasible,  by  a  trip  to  sea. 
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CHAPTER    XXI. 

BERIBERI    (KAKKE,    BARBIERS). 

Deliuitioii.— Beriberi  is  a  specidc  form  of  multiple 
peripheral  neuritis  occurring  endemically,  or  as  an 
(!|>idemic,  in  most  tropical  and  sub-tropical  climates, 
iind,  also,  under  certain  artificial  conditions,  in  more 
UMUperate  latitudes.  The  mortality  is  considerable, 
(it*ath  usually  depending  on  heart  paresis. 

Historical.— The  special  nature  of  beriberi  was 
recognised  by  the  Dutch  in  the  early  years  of  their 
int<;rcourse  with  the  East.  Later,  it  was  studied  by 
British  physicians  in  India,  particularly  by  Malcom- 
sen,  Carter,  Waring,  and  Morehead.  It  was  not  until 
a  more  recent  epidemic  in  Brazil  that  beriberi  began 
to  receive  attention  from  the  present  generation  of 
medical  men  ;  and  it  was  not  until  Mr.  Anderson,  of 
St.  Thomas's  Hospital,  and  then  of  Tokio,  Japan,  Dr. 
Sinnnons,  of  Yokohama,  and  Professors  Scheube  and 
IJa4'lz,  also  of  Tokio,  took  the  matter  up  that  it  was 
stjulied  by  modern  methods,  accurately  defined,  and 
its  pathology  correctly  apprehended.  Scheube  and 
l>aelz  wore  the  first  to  show  distinctly  that  beriberi 
is  of  the;  nature  of  a  s|)ecific  periphei-al  neuritis  similar 
to  that  of  diphtheria  and  alcohol,  a  view  which  was 
subsequently  conBrmed  and  adopted  by  Pekelharing 
and  Winkler,  and  by  many  other  observer. 

<i>eoKrapiiicai  distribution.— The  ai-ea  of 
tiie  endemic  distribution  of  beril^eri  is  co-extensive 
pr()l>al)ly  with  thti  tropical  and  sub-tropical  belts; 
<l<)ubtl(;ss  it  exists  in  many  phices  wherc^  its  presence 


104 


BEiSiBERt, 


m  not   generally  su^fH-^tetl       It   is   tht^   scourge   of 
many  of  the  mines  Hud  planiatiaiifci  of  the  Mulay  ivrnl 
ElaHtim  Archipelago.     It  ia  apt  to  bmak  out  among 
the  coolie  gangs   engaged  on  extensive  enginix*ring 
works  in  the  tropics,  such  a.^  tlie  Panama  Canal  or 
the  Congo   railway.      It  hannta   the   Dot^^h   army  in 
Himiatraj  and  usetl  to  he  common  enough,  until  better 
liygienic  methods  prevaileilj  in  the  British  annies  in 
India.     It  is  at  home  in  many  parts  of  Jupan^  par- 
ticularly in  her  large,  low-lying,  damp,  over- crow de< I 
cities.     It   occurs    in    China,    Manila,    the  E&nteru 
Peninsida,    India  arid  Africa,     It  ia  prone  to  break 
out  in  gaob,  in  achools,  in  ships.     Sometimes,  aa  an 
epidemic    wavcj  it   passes  over   a   tro|jical     conn  try, 
MS  WHS  the  case  in   the  early  'sixties*  in  Brazil,  w  lie  re 
it  still    lingers.     Hometimes  B|M>radic  cases   crop    U]i 
here  and   there*      (tcnendly,  when  it   appears  in  a 
comm unity,    it    attackH  large   nunil»ei*s,    picking    out 
paiticnlar    houses    and    districts.     Ijately    we    had 
an  account  of  a  anuill    epidemic  among  a  group  of 
West-eiTi  Atistralian  natives,  and  also  among  Chinese 
on  the  eastern  seaboard   of  Australia,    a  contiiient 
whej'e  lieriberi  wa^^  formerly  sul^po8ed  not  to  exist* 
Similarly,  it  appeared  lately,  apparently  for  the  tii-st 
time,  in  Japanese  imndgrants  in  Fiji*     A  little  while 
ago    I   saw  a   ease   having  the   history   and   clinical 
features    of     beriberi     from     Lake    Nyjiasii,  another 
from  the  Upj*er  Congo,  another  from   Hayti.     Vkv 
hear  of  it  also  from  Havana,  from  New  Caledonia, 
from    the    Sandwich     Islands — all     of    theuj   places 
not    before    known     to     be    liable     to    thiK    disease, 
80    that   the   ai^ea    \^    probably    a    veiy    extensive 
one.      Indeed,    within    the  last    few    years   it    wouhl 
seeni  that  it  includes   the   temperate  as  well  as  thu 
tropical  SEOnes-      Recently    beriberi    showed  itself  in 
a   lunatic    asylum    in    Ireland  — Richmond  Asylum, 
Dublin  ;  and  appai-ently  the  same  disease  baa  la^en 
sc?en  lately  in  lunatic  asylums  in  the  United  States 
and  in  Fnuiee,  and  ako  among  the  fishermen  on  the 
North  Americaji  coast. 


Symptoms:  Paraplegic  Cases. 


305 


Syniptouis.— Medical  visitors  to  the  native 
hospitals  in  many  parts  of  the  tro])ical  world  arc 
likely  to  have  their  attention  ari-ested  by  the  large 
proportion  of  cases  of  partial  paraplegia,  of  cases  of 
oedema  of  the  legs, 
and  of  cases  of  general 
dropsy.  These,  for 
the  most  part,  are 
cases  of  beriben. 

Paraplegic 
rase^  -  -On  examin- 
ing one  of  the  pai'a- 
I>legic  cases  refen*ed 
to  (Fig.  4i)),  it  will  be 
found  that,  besides 
paraplegia  of  greater 
or  lesser  degree,  there 
is  a  certain  amount 
of  iiiuesthesia  or  of 
numbness  of  the  skin  ; 
particularly  of  the 
skin  over  the  front 
of  the  tibia*,  the  dorsa 
of  the  feet,  the  sides 
of  the  thighs,  perhaps 
also  of  the  finger  tips, 
and  of  one  or  two 
areas  on  the  arms  and 
trunk.  The  visitor 
may  be  struck  with 
th(^  thinness  of  the 
patient's  calves,  the 
flabby  state  of  the 
«4astr(>cneniii ;  and  by 
the  fact  that  if,  whilst  making  th(»  examination,  he 
should  handle  these  and  the  neighbouring  muscles 
somewhat  roughly,  particularly  if  he  should  squeeze 
thcni  a«,'ainst  the  underlying  Ixmes,  the  patient  will 
call  out  in  pain  and  try  to  drag  the  limb  away.  The 
thigh  nmscles,  may  be  found   to  Ix;  similarly  tender, 
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atui  io  may  the  tLeiiar,  the  hjpotheiiar^  and  ibe 
anil  ^iUBcl(^s;  like  the  calf  musi'les^  these  too  may 
be  wasted  and  flabby,  Verj"  probably  there  is  a  loss 
of  fat  *is  well,  the  panni cuius  ariipoaus  behig  everj*- 
wht-re  very  nieflgre.  If  test^i  electrically,  themuscle-s 
(*xhlbit  to  perfection  the  i-eaction  of  de^eneratioUi  If 
the  knee  i-eflex  be  tested  in  the  u.snal  way,  after  the 
first  week  there  will  be  no  resfKinst?  whatever ;  nor 
(■an  any  cJonus  l)e  etieited.  As  a  rule,  all  the  deep 
reMexes  are  lost ;  but  the  Huperfieial  re  Ilexes,  unless 
in  ex t»^'Fne  conditions  of  paresis  and  inuhicuhir  atrophy^ 
are  usurUv prestuit  anfl  more  or  less  acti%"e,  Tf,  in  sevei^ 
cases,  the  patient  is  !>c*t  to  lintt4>n  his  jacket  or  to  pick 
up  a  pin,  |x>Hsibly  he  hasa  tliftieulty  abuut  it,  or  |>erha|is 
he  C4innot ;  he  may  bungle  and  fimiiile  like  an  advanced 
ataxic. 

There  is  more  than  ataxia,  however ;  fur  the 
hand  grasp  im  so  enfeebh^d  that  he  may  have  a  dilfi- 
eulty*  on  this  a* 'count  as  well^  in  holding  his  nee 
Iwjwl  and  feeding  liimself,  Thei*e  is  no  tremor  of  tbe 
bauds  \  and  never  or  very  rarely  is  there  any  pare«i&  of 
the  ocular  nmscles,  oi  of  the  nmscles  of  the  face,  of 
mastication,  of  the  tongue,  or  of  the  pharynx.  The 
sfiliincter^  and  bliidder  opemte  satisfactorily,  and 
tlH'  funetions  of  the  alimentary  canal  are  carried  on 
fairly  vkcH,  although  tliere  is  often  aome  dyspeptic 
diBt^^nnion  and  oppregsioii  after  food.  On  the  patient 
being  got  out  of  lied  and  started  to  walk,  if  he  im  able 
tu  progress  at  all,  htR  gait  will  U^  tnark*:*dly  ataxic  ; 
l>ut  he  is  not  ataxic  merely,  for,  just  jus  with  the 
hands,  it  will  be  seen  that,  in  addition  to  want  of 
ot>ordinating  power,  there  is  great  muscular  w^eak- 
nesB.  If  ho  is  laid  on  the  bed  and  af^ked  to  raise  hi» 
legs,  he  is  perhajis  hardly  able  to  get  them  off  the 
niat,  Uy  crosB  them,  or  to  place  them  one  foot  on  top  of 
the  iither*  Very  probably  he  is  the  subject  of  nuwked 
ankle-drop,  so  that  he  dmgshis  toes  when  he  attempts 
in  walking  to  advance  the  foot;  fie  has  therefore  to 
raiee  the  foot  very  higli,  letting  it  fall  on  the  grountl 
with  a  flop  when  he  brings  it  dow^n  again.    His  ataxia 
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iLUcl  hk  muscular  weakness,  as  wl'H  as  the  partial 
aiiJHsthesiit  from  wlnoh  he  suffersj  make  Iiim  udont  all 
sorts  of  tlencea  to  assist  him  in  ]>rogi'*^asion  (Fig. 
50). 


Fig.  ;>0. — r«mplegte  hoi  ILieri.     Uk*itle}t.} 

MHiiifeHtly  these  patients  are  suffVriwg  frun»  soine 
form  nf  peripheml  neuHtis.  Th*^  general  health  i« 
good  for  the  mo8t  jjarfc ;  their  tongues  are  cdran,  their 
iMJwels  are  fairly  i*egulat',  and  theri^  is  nothiiig  rimig* 
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with  the  urine,    Dtgestion,  assimilation^  and  excretion 

go  on  fiatifif  aotoFil  J. 

Th«  hmri  and  circidatiofL  —  Wiien  the  heart  is 
ex&mined,  if  the  cast  he  at  all  recent  or  moderfttely 
levere,  attention  is  at  once  arre^tecl.  On  inspf^ction 
it  maj  be  reniurketl  that  the  iin|ml»e*  is  difltiset  or  ifi 
obiscnretl  by  pericardin.t  effusion  ;  that  there  is  epi- 
gastric pulsation ;  thiit  the  carotids  thi'ob  too  vicih^ntly  ; 
that  there  is  that  peculiar  woljbling^  pulsating  inovt*- 
metit  in  the  jugulars  that  iJe notes  tricuspid  inaiilli- 
eiencj".  On  percussion  the  pm^curdiiil  aiTH  is  frecjuentl/ 
found  to  be  enlarged,  perhaps  very  greatly  enlarged, 
especially  to  the  tight ;  and  on  auiscultation  loud 
bruitSf  usually  systolic  in  rbythn^,  itiay  be  hearch 
Marked  reduplication  of  the  sounds,  particularly  of 
the  second  sound,  is  to  be  noted.  The  au«culliirttn" 
may  in  a  large  projiortion  of  cases  almj  Ije 
struck  by  the  peculiar  s[iacing  of  the  intervals 
between  the  sounds.  It  may  Ije  hardly  i)OS«il>le 
to  tell  by  the  ear  alone  which  is  the  firat  jiause 
and  which  is  the  second,  They  seem  alike  in  point  of 
duration  ;  so  that  the  sounds  of  the  heart  are,  iiki* 
the  beats  of  a  well- hung  pendulum  clock,  evenly 
spaced,  and  not,  as  they  ai-e  in  health,  separat4?d  by  a 
long  and  a  short  interval,  like  the  lieat^  of  an  ill-hung 
clock.  It  will  also  be  observed  tliat  the  heart  is  very 
irritable,  becoming  ciisily  {juickened  by  exertion.  It 
will  be  judged,  therefore,  that,  in  addition  to  jferipheral 
neuritis,  there  is  serious  disease  in  the  circulatoiy 
system,  particularly  in  its  innen^ation ;  that  tliere  la 
dilatation  of  the  right  side  of  tlie  heart ;  and  that 
there  is  a  state  of  relaxed  arterial  tension. 

All  these  signs  and  syiuptoms  vary  in  degree  froju 
time  to  time  in  the  same  case,  and  difier  in  degree  in 
tliffei-ent  cases, 

Dropfulciil  cnses— In  the  next  bed,  |ierha]is, 
to  the  patient  whose  picture  I  have  trieil  to  draw, 
mEj  be  seen  another  man  suffering  from  lipfjart'ntly 
quite  a  different  affection  (Fig.  ol).  He  is  propped  up 
in  bed.     Instead  of  being  tiiin  and  wnsteil,  us  tlie  lost 
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patLentr,  hi£$  face  is  puffy 
and  heavj  ;  Ids  lips  pos- 
sibly are  slightly  cyan- 
osed;  nnd  hm  arms, 
hands,  trunk,  l<?g?j,  and 
feet  ju^e  dbt ended  with 
iidetna.  It  nisiy  ^je 
thought  from  the  appeal** 
ance  of  the  aslema  that 
it  m  a  eiL.se  of  licutc 
nephritis,  and  an 
examination  with  this 
idea  may  be  made  of  the 
scanty  1  d  ark  -  c  ol  ou  red 
urine.  But  this  ih  foiind 
to  be  of  high  specific 
gravity,  and  to  contain  uo 
alby^mm,  or  only  a  mere 
trace ;  so  that  the  case 
cannot  be  one  of  acute 
Bright's  ditieasc.  Care- 
ful ohacrvation  will  dis- 
cover that  the  <pderaa  b 
Moniewhat  firmer  than 
that  of  nephritis,  and, 
in  not  a  few  instances, 
that  it  does  not  involve 
the  scrotum.  Occasion - 
jilly  causes  Mre  met  with 
in  which  the  a*dema  is 
j>et'uliarly  localised  and 
fugitive.  Attention  is 
now^  dir-ected  to  the 
heart,  and  here  a  bruit 
is  discovered,  Ixjsides 
other  evidences  of  dilat- 
ation of  the  organ  and  of  arterial  I'olajtation,  just  as  in 
the  first  case.  The  lungs  are  now  examined,  anti  theiie, 
too,  one  may  (or  may  not)  discover  signs  of  single  or 
double  hydro-thorax,  althoughj  probably,  not  to  a  very 
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great  extent-  Tl^t;  lung^  theiviselve-H  are  he*ilthy»  On 
getting  him  oTitof  l»e*i  it  is  foimrl  tlmt  tin*  |mtii>nt  i?J4in 
Imrilly  walk,  piirtly  from  InxiiithleasiiesB  ;  ftartly  on  ac* 
couiit  of  niecJiaiiical  interfei^enee  by  the  (Iropsy  with 
the  movements  of  the  legw ;  partly,  perhaps,  from 
&>iiie  degi*ee  of  paresis.  H«  hfts  ajikle-drop  posBibly  j 
and,  if  iirui  pressure  l*o  brought  to  l»ear  on  tlie  calf 
iriimclea  fchrougb  tlie  cetJeina,  aigns  of  liyj anesthesia 
of  the  luuaK^les  may  or  niay  not  be  eUeit4?d.  Knee-jerk 
is  probably  aViseiit,  and  there  is  numbness  of  the  shins 
and  finger-tips.  The  tongue  is  cleatij  the  appetite  fair, 
and  llier**  m  nn  fe%"er  Bat  there  may  be  oompbunt 
of  pnecx*rtlial  di^tresw  and  even  pain  ;  thisisaggravat-ed 
by  a  tull  f Ileal,  mo  that  the  jMitient  is  obliged  to  eat 
sparingly.  The  amonnt  of  urine  is  generally  very 
I n neh  I'ed n cixl  -*  to  a  fe  w  ou iices  e ven .  I n  tli  i »f  |  latien t> 
therefore,  there  are  the  same  signs  of  peripheral 
neyritiw  and  of  dilatation  of  the  heart  m  in  th«i 
other  rawe.  lit  iwldrtion,  there  in  a  t^oiiiewbat  firm 
(edeifia,  which  iss  not  altogether  cardiac,  but,  as  its 
cfiaraeUu'  and  the  eireumatances  in  which  it  194  found 
suggest,  is  prolmbly  conriectetl  partly  with  legion  of 
the  nerves  regulating  urinary  exci-etioii^  suid  partly 
with  tlie  jility  of  transudation  antl  absorption  in  the 
nutrition  of  the  eonnectivr  tissue.  1 

In  the  next  l>cd  U>  this  patient-  there  lies,  jwrhaps, 
ajiotlier  cjise  which  looki*  like  a  mixtui-e  of  the  two 
preceding.  There  is  cedema  to  some  extent,  particu- 
larly of  til©  shins  and  feet,  alwut  the  tlanks,  sac  ml 
region  and,  very  generally,  over  the  sternum  and  coot 
of  the  neek.  There  m  numbness  of  the  shins,  there, 
is  some  atsixia,  theit*  is  muscular  weaknes^H  and 
hypenestheaia — particularly  of  leg  and  thigh  musclesi 
there  is  absenc*?  of  knee-jerks,  there  is  canrliae  bruit, 
and  there  are  signs  of  dilatj^tion  of  the  heart  and 
I'elaxed  arterial  tension.  Just  as  in  other  cas*^}^,  t!ie 
Efeneral  health  of  the  patient  is  una  fleeted,  the  tongtie 
i*  clean,  the  urine  though  scanty  is  otherwise  normal, 
and  there  is  no  fever, 
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Great  variety  in  degree  and  cotnbiwitioti  of 
symptoiiis.  —  All  through  the  wtirds  of  the  honpital 
dozens  of  similar  cases  may  be  encountered.  Some 
are  so  trifling  that  they  are  up  and  moving  about 
with  more  or  less  freedom  ;  others  are  so  severely 
smitten  that  they  lie  like  logs  in  their  beds,  unable 
to  move  a  limb  or  perhaps  even  a  finger.  Some 
are  atrophied  to  skeletons ;  others  arc  swollen  out 
with  dropsy  ;  and  some  show  just  sufficient  dropsy  to 
conceal  tlie  atrophy  the  muscles  have  undergone. 
Although  the  cranial  nerves  above  the  seventli  ai'e 
never,  or  very  rarely,  involved,  in  some  it 
will  be  noticed  that  the  laryngeal  muscles  are 
affected,  the  [)atient  being  unable  to  speak  above  a 
whisi)er  or  to  produce  an  explosive  cough.  In  one  or 
two  the  abdominal  and  the  perineal  muscles  may  be 
so  i)rofoundly  paralysed  that,  when  cough  is  attempted, 
at  most  a  husky  expiration  is  produced,  whilst  the  belly 
is  bulged  forwaixls  and  the  perineum  shot  downwards 
by  the  sudden  contraction  of  the  muscles  of  expiration. 

Erroneous  diagnoses,  —  Tlie  novice  in  tropical 
medicine  will  be  greatly  puzzled  for  a  time  over 
these  cases.  I  have  seen  them  diagnosed  as  many 
kinds  of  diseases,  and,  until  I  had  a  little  experience, 
iiave  so  diagnosed  tiiem  myself.  T  have  seen  them 
call(»d  cardiac  disease,  locomotor  ataxia,  muscular 
rheumatism,  progressive  muscular  atrophy,  ascending 
spinal  paralysis,  and  have  over  and  over  again  seen 
tliein  relegated  to  that  refuge  for  ignorance — malaria, 
and  called  "  malarial  rheumatism,'  or  '*  malarial 
paralysis,"  or,  more  pedantically,  '*  malarial  para- 
plegia," or  "malarial  neuritis."* 

If  the  visitor  has  the   curiosity  to  examine   th<' 

*  Dr.  Strachan  hiw  clescribed  (Practitioner^  181)7,  p.  477)  a 
form  of  multiple  peripheral  neuritis  which  he  callM  *' malarial.*' 
The  disease  Ih  emlernic,  and  very  common  in  .Jamaica.  It  ditfern 
from  beriheri  inasmuch  aa  it  is  not  atten<led  with  a'dema,  Ih 
fre<piently  attended  with  implication  of  the  cranial  nerves, 
and  iM  rarely  fatal.  We  have  no  accovintM  of  any  nimilar  diseaHe 
from  other  troiiical  countries.  Proliably,  therefore,  Dr.  Strachan'.s 
neuritis  is  not  malarial,  but  depends  on  some  cause  peculiar,  ho 
far  as  known,  to  .Jamaica.     The  subject  requires  further  study. 
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blood  of  these  |iatietit^  po^gibly  in  u  proportion  of 
Uiem  he  wiU  finH  Filatm  no^tHrmit  or  some  of  the 
utht^r  bIfXMj  worms ;  very  likely  he  will  then  think 
that  tlie  oii-ses  aw  forujs  of  filaris^iiisj  flud  he  may 
construct  tht^orios  to  explain  how  the  hlariu  pro- 
ducers th*^  symptont.H.  Or,  if  he  exauiine  the  fa*ces, 
^  ery  probably  in  over  TiO  j>er  cent,  of  the  teases,  or  in 
some  count rkts  in  nearU^  ull  the  casies,  he  will  find 
the  ova  of  Anlyhiftomuni  diifid^^nnh*  and,  prohiibly; 
those  of  T7'ich&(J€pfifiii(iit  (ILnfmr  also,  On  this  evidence 
he  may  conclude  that  thes*?  are  ciises  of  iuikyIo8ti>- 
iniaais.  He  htu,\  better,  however;  not  commit  himself 
to  such  a  diagiiosif^  uiitii  he  has  rLBcertained  how  it 
farea  with  the  rest  of  the  pi>pulation  as  regards  these 
|*arafiitps  ;  for  he  will  hnd  tlmt  the  filarla,  the  ankylos- 
tominn^  and  the  triehocejihalua  are  quite  im  prevalent 
outside  OA  inside  the  hospital «  aiul  in  the  healthy  as 
well  as  in  the  sick. 

Pa^t  history  o/ patUnU. — ()a  im|uiry  he  will  leani 
tlmt  most  of  the  cnw^  come  from  two  or  thret'  centres 
where  similar  disease  i**  endemic  from  some  par- 
ticular plantation,  mine,  or  village.  lie  will  ala^i 
i^ma rk  that  the  same  phices  supply  both  atixiphie- 
paralytic  cases  and  drojisical-paralytic  cases  \  and  lie 
will  alfi*j  learn  that  many  of  tlie  atrnphie  eases  eom- 
fneneed  with  tlropsical  syuiptoms.  From  this  he  will 
jimke  the  inniortant  decluetion  Uiat  he  is  dealing,  not 
with  two  disea.Hfe*ft,  but  with  I  wo  phases  ol*  tlie  sjnnt! 
disease  ;  that  sometimes  this  disease  assumes  m trophic 
features,  sometimes  dropnieal  features,  arul  that  some- 
times it  is  of  a  mixed  ehaiucten  Many  of  l\m 
I  patients  w\\\  i^ive  a  history  of  fever  at  the  outset  of 
their  tronhles ;  in  some  thew  is  a  Iiistory  of  diarrhoea ; 
in  some  the  paralytic  or  dropsical  symptomB  tieveloped 
very  slowly  ;  in  otliers,  again^  they  eaiiie  on  mpidly. 
In  some  there  ta  a  history  of  a  similar  attack  the 
previous  year,  or  a  yearly  attack  for  three  nr  four 
yeai*a  in  aueeession.  >H>me  will  tell  that  they  have 
been  ill  for  several  months,  others  that  they  have 
been  ill  for  a  week  or  two  ouly. 
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Uncertain  course, — The  visitor  will  leani  that  this 
disease,  which  is  beriberi,  commences  slowly  or 
suddenly  ;  that  it  may  be  preceded  by  a  period  of 
intermitting  languor,  aching  legs,  slowly  advancing 
(edema  of  legs  or  face ;  or  that  the  ))atient  may  wake 
up  some  morning  and  find  that  during  the  night 
he  has  become  dropsical  or  |)aretic.  Thus  the  disease 
may  develop  slowly  or  rapidly.  Equally  uncertain  are 
its  progress  and  danger ;  within  a  day  or  a  week,  or  at 
any  time  during  its  course,  it  may  assume  fulminating, 
malignant  characters.  It  may  completely  subside  in 
a  few  days,  or  it  may  drag  on  for  months.  It  may 
get  well  apparently  and  then  relapse.  It  may,  and 
generally  does,  clear  up  completely ;  or  it  may  leave 
a  dilated  heart,  or  atrophied  limb  muscles  with  corre- 
sponding deformity.  The  variety  in  the  severity, 
progress,  and  dui-ation  of  beriberi  is  infinite  ;  but  in 
all  easels  tlie  essential  symptoms  are  the  same — greater 
or  less  (wlema,  especially  over  the  shins  ;  muscular 
feebleness  and  hyper«esthesia,  especially  of  the  legs ; 
numbness,  especially  over  the  front  of  the  shins  ; 
liability  to  ])alpitation  from  cardiac  dilatation,  and  to 
sudden  death  from  the  same  cause. 

Vroijress  of  the  cases. — As  the  visitor  Nvatches 
the  progress  of  the  cases  he  will  l>e  astonished  that 
those  which  lie  thought  examples  of  locomotor  ataxia, 
or  of  progressive^  muscular  atrophy,  or  of  ascending 
spinal  paralysis,  gradually  improve,  l>egin  to  walk 
about,  and  finally  (juit  the  hospital  quite  well.  He 
will  l)e  astonished  to  see,  after  perhaps  a  profuse 
•liuresis,  the  bloated  carcass,  that  could  hardly  turn 
itself  in  ImhI,  rapidly  shrivel  to  little  more  than  skin 
and  bone,  and  assume  all  the  appearances  of  the 
atrophic  cases  :  and,  later,  perhaps  after  many  month.s, 
become  rehabilitated,  and,  in  due  course,  walk 
out  of  the  hospital  quite  well.  He  will  notice  that 
the  cardiac  bruits  come  and  go  ;  that  the  degree  of 
dilatation  of  the  heart  is  subject  to  fluctuations ;  that 
what  seemed  organic  disease  completely  disappears. 

Carduic  attacks. — But  he  will  also  be  astonished. 
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as  he  go^  Im  rguiid%  t4>  ft*'*"  so  ottoii  enjpty  lietls 
where  the  day  before  lay  im^ti  wliom  ho  ooiisi*lt*rixl 
liy  iiQ  jnt^arss  5k*nously  iH  t't'rtiiinly  noL  dying, 
8oiut5  day  fie  will  come  ou  n  jta.*itmt,  wKoui  the  pi"**- 
vioiis  day  he  Uiougiit  to  Jn?  hy  i>o  rneajis  ?<friot»sly  ill, 
actually  in  ^,i:tremiM.  The  pooi*  tVlkvw  is  (iropixul  up 
in  bed»  lie  ta  struggling  for  btvathp  hin  face  in  [nn'ph% 
his  eyes  are  starting  out  of  his  head,  his  whole  atli- 
tudp  is  expres.<iive  of  the  utmoi^t  dii^l  tvss :  he  lia^  ii 
horrible,  tenring^  boring,  crushing  pain  nnder  hin 
sternum  and  in  the  epigastrium  ;  tlie  veKsels  of  his 
neek  are  throbhing  violently^  hii^  pul&e  isijuick,  small, 
intertnlttent^  and  hLs  extreniitiea  are  eokl.  In  a  short 
time  the  patient  i^  deaij^  Home  of  the  fat-al  cases,  he 
will  note,  die  quite  suddenly  as  if  from  syncope  ;  bnt 
mojit  die  in  the  distressing  way  describedj  evidently 
from  jjaresis  nnd  over-distension  of  the  rtght  lie4i.rt, 
eompbeatetl  and  aggravated  by  c edema  of  the  lungs, 
or  by  diaphi-iiguiatic  pamlysis^  by  hydttfthorasc,  or  by 
hy  dropericardiu  ui, 

AVofmnc/HlHrv  and  cfas^tjicfitian  in  heri^ri  —  For 
pn  Imposes  of  deseription,  the  paralytic-atropliic  cases 
are  designiite<l  *^dry  beriljeri"  or  beriberia  atrophica ; 
the  dropsical  eases,  *'  wet  beriberi  '*  or  beriljeria 
hydrops! ;  an*!  those  in  which  thci-e  is  a  combination  of 
lK>th  conditions,  '*  mixed  Wriberi."  Sometimes  tlie  eases 
are  classifieil  according  to  the  rapidity  of  deveh»pment 
and  gravity  of  symptoms  into  acute  or  pernicious,  sub- 
acute, and  clironic.  None  of  these  elasj^ifi cations  is 
good  J  >4eeing  that  they  all  refer  to  the  same  diseane, 
and  that  one  form  may  suddenly  or  nion*  slowly 
merge  into  the  other. 

M^Un%0Uf*—'^^^i  ^^  ocruimtioH^  s^,— Beriberi 
attacks  both  bcx&h.  Although  rare  in  childhoml  and 
extreme  old  age,  it  fjceuinsat  alt  agcH,  its  favourite  age 
being  from  about  fifteen  t^j  thirty.  It  aSecta  rich  aii 
well  as  poor-  It  h  confined  to  n**  particular  trade  or 
occupation  ^  if  any  tilings  it  lias  a  predilection  for  those 
who  lead  a  nedentary  tife  and  are  much  indooi-s,  as 
students,  prisoners,  mid  the  inmates  of  iisyluma  ]  it 
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is  apt  to  attack  |)regnant  or  parturient  females.  It  is 
quite  as  common  in  the  strong  and  full-blooded  as  in 
the  weak  and  anaemic. 

Climatic  conditions. — In  countries  in  which  there 
is  a  hot  and  cold  season  the  epidemic  outbreaks  occur 
during  the  former,  old  cases  improving  and  new  cases 
ceasing  to  crop  up  during  the  winter.  In  countries 
which  are  hot  all  the  year  round  beriberi  may  appear 
at  any  time :  most  frequently,  however,  in  such  cli- 
mates it  ap[>ears  during  the  rains. 

Beriberi  a  place  disease  like  malaria — Everything 
points  to  beriberi  being  a  disease  of  locality,  in 
this  respect  resembling  malaria.  It  further  re- 
sembles malaria  in  being  fostered  by  damp,  by  high 
temperature,  and  by  its  most  often  attacking  those 
who  sleep  on  or  near  the  ground.  As  with  malaria, 
though  its  ex[)losion  in  any  given  individual  residing 
in  the  endemic  area  may  be  solicited  by  fatigue,  chill, 
privation,  and  other  causes  of  physiological  depres- 
sion, it  is  not  actually  caused  by  such  circumstances. 

Injlaence  of  overcrowdhig. — Overcrowding  seems 
to  favour  the  outbreak  of  beril)eri.  This  has, 
perhaps,  a  good  deal  to  do  with  its  fre([uency  and 
virulence  in  such  conglomerations  of  humanity  as 
are  found  in  Oriental  gaols,  schools,  mining  camps, 
plantation  lines,  armies,  ships.  Unlike  malaria,  it 
is  common  enough  in  the  middle  of  large  cities,  as 
well  as  in  villages  and  jungle  lands. 

Ship  beriberi. — Unlike  malaria,  it  is  common  in  the 
native  crews,  more  rarely,  though  occasionally,  among 
the  European  officers  and  sailors,  of  ships  on  the  high 
seas  and  far  away  from  any  recent  telluric  influence. 
Tlje  crowding  in  the  damp  forecastle  and  the  exposure 
incident  to  a  sailor's  life  seem  to  be  among  the,  though 
not  the  only,  reasons  for  ship  beriberi.  Thus  this  form 
of  the  disease  is  often  seen  at  the  Seamc^n's  Hos[)itals 
at  the  Albert  Docks  and  Gi'eenwich  among  the  lascars 
and  sidi-lK>ys  of  steamers  trading  to  India,  the  disease 
appearing  perhaps  months  after  the  ships  have  left  the 
East,  sometimes  even  months  after  they  have  been  lying 
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fiv^inf/  in  f/ie  pnticufit  jturraun(iitiif»,^^ It  is  often 
remarked  that  when  patiente  am  removed  fix>nj  the 
eiideriiic  sfK^ts  they  &X  once  begin  to  im|»rovt%  and 
liiav  hii  out  of  danger  in  a  few  davB ;  whilst  thosu 
wild  t'eniaiii  in  the  eudeniie  area  most  pit>thahl^  go 
from  bad  to  worse,  and  very  likely  die.  It  is  im  if 
the  place  were  infected  by  the  germ,  and  not  the  in- 
dividual ;  eli^o,  why  should  patients  begin  to  meorl  so 
rapidly  after  they  leave  the  hx^ality  t  It  is*  »is  if  ^ome 
toxin  worn  generttt<5d  in  tijo  sod  or  surroundings,  anih 
I'inini^'  up,  were  absorhed  eonstantly  and  day  by  day  ; 
but  wlien  the  npot  in  wliicb  the  toxin  is  gemmated  is 
c|uittt*d,  and  there  h  no  longer  a  constant  renew/d  of 
the  poisoning  going  on^  the  e fleets,  after  a  day  or  two, 
stetniily  und  grmlually  wear  out.  This  is  not  vvliat 
hapjiens  where  a  gi^rm  is  itself  actually  iMtrasitie  in 
the  huiaan  body  and  the  direct  oaune  of  diseaEe ;  in 
such*  disease  and  germ  do  not  die  out  thun  rapidly. 

i*t*k**ihffTing  and  Wtukfer^  in^w^'a^^Pekelh.^ring 
and  Winkler  3ay  that  the  beriberi  germ  is  i-^eally 
introiiueed  into  the  lK)dy,  but  as  it  can  live  there 
for  a  short  time  only^  if  heiiheri  disease  is  to  be 
produced  fresh  doses  of  the  germ  have  to  l»e  con- 
stantly reintroduced.  They  have  gone  tlie  length  of 
sw^iyiug  that  they  have  found  the  germ  in  question, 
a  bacterium,  in  the  blood  ;  and  that  they  have  suc- 
ceeded in  cultivating  it»  and  in  inducing  in  the 
lower  animals,  by  repeated  injections  of  their  cuUui'eM, 
nynrptonis  like  those  of  l»ertheri.  There  are  \',n  lous 
iiource*j  of  fallacy  aljout  Pekelhanng  and  Winkler's 
^experiments,  and  their  conclusions  have  not  tieeu 
accepted  as  yet  by  many  anthonties. 

Oth/^r  tjei^vw. — Besiden  the  iMcilli  and  cocci  of 
Pekelharjng  and  W^inkler,  many  other  gernm  have 
U^en  df?scribed  as  thf^  cause  of  l>eriU'ri  on  evidence 
altogether  insutiicient.  Whilst  cultures  of  bncleria 
have  been  obtained  from  the  blood  by  some,  other  and 
eqiiaUy  competent  workers  have  c*>mpletely  failed  in 
similar  nttenipts. 

Nitrogen  siarvaikm  theory,— A  favourite   theory 
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some  time  iigo  was  to  the  effect  that  beriberi  is 
due  to  nitrogen  starvation — to  deficiency  of  nitro- 
genous elements  in  the  dietary.  In  former  years, 
beriberi  used  annually  to  attack  quite  one-fourth  of 
the  jyersonnel  of  the  Japanese  navy.  Now  it  is 
almost  unknown  in  that  service.  The  striking  change 
coincided,  in  point  of  time,  with  the  introduction  into 
the  Imperial  navy  of  an  improve<l  i-ation,  in  accord- 
ance with  a  suggestion  from  Takaki,  who  entertained 
ihis  view  about  the  influence  of  deficient  nitrogen  in 
food.  It  was  inferred  from  the  success  following  the 
change  that  the  improvement  in  the  health  of  the 
sailoi-s  was  attributable  to  the  increased  amount  of 
nitrogen  in  the  new  dietary.  But  the  improve- 
ment could  have  been  no  more  tlian  coincidence ;  or, 
at  most,  the  influence  of  the  increased  supply  of 
nitrogen  could  only  have  been  subsidiary.  There 
were  other  hygienic  reforms  introduced  about  the 
same  time  as  the  improved  dietary  ;  these,  doubtless, 
had  their  favourable  influence. 

Lately  a  Frencli  writer,  on  the  sti-ength  of  a 
limited  numl>er  of  observations  on  the  curative  and 
preventive  influence  of  a  fat  dietary  in  beriberi,  has 
|>ropounded  the  theory  that  the  disease  is  caused  by 
deficiency  of  this  element  in  the  food. 

If  we  examine  all  the  circumstances,  we  shall  find 
that  neitlier  the  nitrogen  starvation  theory  nor  the 
fat  starvation  theory  tallies  with  the  facts  of  the 
{jcculiar  geograi)hical  distribution  of  beriberi,  its 
peculiar  local  limitations,  its  aflecting  rich  as  well  as 
j>oor,  its  appearing  in  some  houses  and  not  appearing 
in  neighboi^ing  houses,  and  many  other  facts.  For 
exain|)le,  during  an  epidemic  of  beiiberi  in  Singapore 
gaol  th(i  male  side  of  the  prison  was  decimated,  whilst 
not  a  single  inmate  of  the  female  side  was  attacked, 
although  both  classes  of  prisoners  had  the  same  food 
and  drank  the  same  water.  The  only  hygienic  differ- 
ence ascertainable  between  the  two  sides  of  the  gaol 
wjis,  that  whereas  the  male  side  was  damp  the  female 
side  was  dry. 
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FfiWofAJ*  trrtitiJ^oti^  thmrk^  as  to  ifts  vntisafwH  qf 
b«ri/jeri, — At  one  time  Indian  writei's  seemecl  twjim^ 
how  to  have  lost  hold  of  this  disease.  Probably  thizi 
wnsi  owing  to  its  dis«ppt?ai'unc©  froin  the  array  theif*. 
As  a  coniseqaftuce^  the  nature,  and  even  the  cliniciil 
features,  of  beriheri  crime  to  Ix^  uibunderatoCK^  ; 
t^o  that  m  B^Vi'vn}  works  on  Indian  diseases  it  ih 
stated  that  beriberi  ifi  of  the  nature  of  an  aiifeinui, 
in  othet-s  tiiat  it  is  an  expression  of  t^corbutus ;  in 
others,  again,  that  it  is  a  fom^  of  ankylostotiiiasis. 
These  view®  are  absohlt€^ly  erroneous,  and  !jave 
l>een  ajn[.ily  refutecl  in  Burnwt,  in  the  Straits  Settle- 
nientji,  in  Japjin,  and  in  rnmiy  other  pUces.  HaMno- 
cyt<inietric  oKser  vat  ions  have  shown  that  anaemia,  if 
it  should  liappen  to  be  [iresent  in  a  ciwte  of  berilieri, 
is  iu  no  relation }  except  an  aeeident&l  one,  to  the 
diaOAse  ;  so  with  seofl>utus^  a  dise^isc^  onlv  tix>  coin^ 
nion  in  tlie  underfed  OrientAl,  and  therefore  likely 
enough  to  concur  with  l»eril)eri  inacertiiin  pnnKntion 
yf  cases  :  and  ^o  with  the  Anh^hmUtmttm  Jnothmf^e 
and  the  Tric/tttf^rphtf/ns  duptir^  intestinal  panisites 
which  ai*e  extensively  tUstribut^d  throughout  warm 
tionntries,  in  beriberi  districts  and  in  non-berilieri 
dijitriets  alike.  In  fact,  beriberi  has  l^een  flttribiit<.'d 
to  all  sorts  of  cauaes^ — to  damaged  gndn,  damaged 
fish,  to  raiUi  to  wind,  to  heat^  to  cohj,  to  rheu> 
matism,  and  to  many  otlier  things  ;  ainongnt  others, 
of  eourse,  like  every  tropical  pathological  puzzle,  tu 
njalaria. 

A  favourite  opinion  with  many  attribn  tes  beriberi 
to  particuUr  kinds  of  rice,  or  to  mouldy  antl  diseattinl 
rice.  This  view  has  been  disposed  of  eflectuaJly  by 
exj>eriuii.'utH  on  a  large  scale  carried  tbit)ugh  by  Dr. 
TravcFK^  of  the  Federated  Malay  States,  at  Kuala 
Lumptir.  There  are  two  gaols  in  that  city.  One  wa>^ 
the  seat  of  an  extensive  and  pen^istont  epidt'uiic  of 
lieriberi,  whilst  the  other  r'eniaine<l  healthy.  Travet*s 
cauied  the  rice  supplied  to  the  prisoners  in  the  bealtby 
gaol  to  be  taken  from  the  same  stock  of  grain,  and 
to  be  cooked   in  the  same   vessel s»  as  tliat  supplied  to 
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the  prisoners  in  the  beriberi- stricken  gaol.  The 
prisoners  in  the  liealthy  gaol  remained  healthy,  and 
beriberics  sent  there  from  the  unhealthy  gaol  usually 
rapidly  recovered.  This  experiment  was  prolonged 
and  scrupulously  conducted. 

The  germ  viewed  as  a  saprophyte. — My  idea  about 
the  matter  is,  as  I  have  said,  that  beriberi  is  a  germ 
disease  ;  that  the  germ  resides  in  the  soil  or  in  the 
houses  and  surroundings  of  beriberi  spots  ;  that  it 
there  distils  a  poison  which,  on  being  absorbed  by 
man,  produces  neuritis,  much  in  the  same 
way  that  alcohol  does.  The  soil  or  surroundings 
are  the  infected  medium  ;  the  man  residing  on  or  in 
these  is  poisoned,  not  infected.  In  the  ciuio  of 
alcoholic  neuritis — so  like  *  beriberi — the  germ  of 
the  disease  is  th(»  yeast  plant ;  the  culture  medium, 
the  saccharine  solution  ;  the  toxin,  the  alcohol.  The 
alcohol  germ  may  be  swallowed  with  impunity  ;  not 
so  the  toxin  it  generates.  So  with  berilxjri :  its  germ 
lives  in  the  soil,  house  or  ship  ;  it  produces  some  kind  of 
toxin  there  ;  and  this  toxin,  l>eing  inhaled  or  swallowed 
by,  or  otlierwis(^  iiitnwluced  into,  man,  produces  in 
him  a  specitie  neuritis  ;  and,  just  as  man  can  cjirry 
the  yeast  j)]Hnt  from  one  place  to  another,  so  may  he 
carry  the  beriberi  germ.  So  far  as  I  Imve  been  able 
to  int<jrpret  them,  this  is  the  only  hypothesis  which 
fits  in  with  all  the  facts  of  the  case. 

Hirota  mentions  a  circumstance  which  powerfully 
supports  th«»  theory  I  put  forward.  Of  fifty-two  infants 
who  suffered  from  beriberi  while  l>eing  wet-nursed  by 
iKiriberic  mothers  forty- two  recovei-ed,  live  died,  fiv«» 
were  not  accounted  for.  In  the  cases  which  recov<Ted 
the  improvement  set  in  at  once  on  iha  childn»n  l)eing 
wc»aned.  Had  a  germ  operating  inside  the  Ixxly  Ix^en 
the  cause  of*  the;  syuiptoms,  the  germ  and  the  dis- 
ease it  pro<luced  would  not  have  died  out  so  rapidly  ; 
but  we  (ran  readily  understand  the  cessation  of  symp- 
toms on  the  supposition  that  thc^y  were  caused  by  a 
toxin  which  on  the  discontinuance  of  suckling  was  no 
longer  l>eing  imbibed. 

V 
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Dr.  HaniilUm  Wrightj  aft^r  a  prolonged  and  care- 
ful study  of  tn^riV»eri^  under  exceptionally  favourable 
circuiua lances^  at  Kuula  Luni|ior,  Federated  Malay 
Btaies,  agrees  with  me  in  resjarding  beriberi  as 
dependent  on  place  infection,  but  be  takes  a  different 
view  as  to  the  modiw  oprrandi  of  the  genn.  He 
aflvocate^  the  brpotbesisj  long  ago  enunciated  by 
Norman  Chevera,  that  the  iieuritic  element  in  beri- 
beri stands  in  the  same  relation  to  a  primary  liaetenal 
leaion — in  this  case  a  duotleiatis — tliat  the  neuntist  of 
diphtheria  lias  to  the  throat  lesion  in  that  dijsease.  Dr, 
Wright  holds  thut  the  nnkno'vn  germ  of  beriberi, 
derived  froni  the  fjHseH  of  lieriberics,  resides  in  the 
infected  surroundings  (tloors,  etc.) ;  that  it  i^  taken  in 
with  soiled  food  ;  that  after  an  incubation  period  cf 
about  ten  days  it  produeen  a  specific  inflammation  of 
the  duodenal  mucosa :  that  there  the  nerve-poison  h 
evolved^  that  aft^r  about  thn^e  weeks  the  duodenitis 
dubeiides  ;  but  that  the  damai^ed  nerves  only  slowly 
recover  during  what  he  ealls  the  **  |ioat-benl>eric  ^* 
sta^e,  which  may  persisit  for  many  n>ontlm  and  l*e 
attended  with  the  UHual  clinical  tluetuationg  and 
dangers  of  a  neuritis.  In  supjxjrt  of  thi^  view  T>n 
Wright  adduces  the  observation  that  patieiiU  at  the 
outset  of  their  illness  invariably  complain  of  Imn  of 
Appetite,  and  of  epigastric  pain  or  discomfort,  and 
that  thi>Re  who  die  in  the  early  stage— first  three 
weeks— of  the  disease^  invariably  show  injection^ 
punetiform  or  more  extensive  hjeuiori'bagr^s  and 
swelling  of  the  duodenal  mucosa,  lesions  which  art* 
absent  in  the  "  fiost-beriberic  "  stage.  If  Dr.  Wrights 
deductions  are  correct,  he  has  certainly  made  an 
important  step  In  our  knowledge  of  Infriberi,  for  he 
surely  indicates  the  organ  in  which  the  germ  of  the 
disease  has  to  Vie  searched  for-  Hr  ehiiiv*s  alsoliy  feed- 
ing experiments  to  have  induced  Iw^riiien  in  mon- 
keys, and  to  have  prtKlucetl  in  them  the  specitiol 
duoilenitis. 

There  is  a  considerable  biKly  of  evidence  to  show  ' 
that  by  introduction  of  cases  of  beriberi  a  house  gr 
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ship,  previously  healthy,  may  become  infected  with 
beriberi. 

iVIorbid  auatomy  aud  patliolop^^r, — There  is 
very  little  to  be  said  about  the  post-mortem  appear- 
ances in  beriberi  which  is  not  covered  by  the 
accepted  descriptions  of  the  lesions  of  peripheral 
neuritis.  There  is  a  degeneration  of  the  peri- 
pheral nerves — more  especially  of  their  distal  ends, 
and  there  is  secondary  atrophic  degeneration  of 
muscle,  including  that  of  the  heart,  which  may  be 
the  subject  of  an  acute  fatty  degeneration  like  that 
of  diphtheria.  Dr.  Hamilton  Wright  has  recently 
shown  that  degenerative  nerve  changes  (formerly 
denied)  may  be  detected  in  the  nerve  centres, 
as  in  other  forms  of  peripheral  neuritis.  If 
there  is  anything  peculiar  about  the  post-mortem 
appearances  in  beriberi,  it  arises  from  the 
somewliat  special  implication  of  the  central  and 
peripheral  organs  of  the  circulation — namely,  dilata- 
tion of  the  heart,  especially  of  the  right  side,  and 
great  accumulation  of  blood  in  the  right  heart  and  in 
the  veins.  In  addition,  there  is  a  marked  liability  in 
many  ca.se8  to  serous  effusion  into  the  pericardium, 
pleurae,  peritoneum,  and  cellular  tissue.  This  liability 
to  serous  effusion,  and  the  tendency  to  cardiac  dila- 
tation, may  be  said  to  be  more  or  less  distinctive 
of  beri))eric  as  compared  with  other  forms  of  multiple 
neuritis.  Tt  doubtless  depends  especially  on  vaso- 
motor disturbances,  altliough  cardiac  weakness  and 
partial  suppression  of  urine  may  be  contributory 
elements  in  its  production.  CEdema  of  the  lungs 
also  is  not  uncommon,  and  has,  probably,  a  pathology 
wimilar  to  that  of  the  connective  tissue  oedema.  There 
is  no  nephritis.  The  only  lesion  that  might  l>e  con- 
sidered si)ecitic  in  beriberi  is  the  duodenitis,  which, 
according  to  Hamilton  Wright,  is  invariably  present 
in  acute  caSes  during  the  first  three  works  of  the 
disease. 

Mode  of  dt'dth. — The  most  practically  important 
f>oint  in  the  pathology  of  l>eril>eri  is  that  which  relates 
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to  the  motlefi  of  death.  The  paresin  and  the  atrophv 
of  the  Tohmtary  tniisoleiij  thf?  ted  em  a  of  the  connective 
ttS8ue-p  and  the  serous  ctfunions  are,  as  a  rule,  not  vuiy 
serious  matters  —at  all  events  as  ji fleeting  life.  But 
it  is  very  diflerent  when  pai^^ts  and  de|^enenition 
Heriously  implicate  the  heart  and  the  nauselefi  of 
respiration.  In  nearly  alt  l>ci*iberics  there  is  heart 
trouble,  arising^  doubtless,  from  im|i]icatton  of  thi? 
pneumogastric  nerve  and  the  cardiac  plexus.  In  some 
patients  the  degree  of  implication  Ib  slight^  but  in 
others  it  is  sufltcient  so  to  weaken  the  heart 
that  death  ik  inevitable.  We  cannot  be  quit^* 
sure  in  what  cases  the  iniplicMion  of  the  pneumo 
gastric  nerve  or  cardiac  plexus  is  likely  to  lie  serious, 
or  in  whfit  cases  it  is  likely  to  be  sligbt.  Often  the 
mildest  CEwes  of  heriljerii  as  judge^l  by  the  degiee  of 
voluntary  muscle  piiresis  or  by  the  amount  of  cedema, 
are  in  reality  the  most  dangerous.  There  appears  to 
be  an  element  of  chance  determining  the  nerves  which 
the  poison  picks  out.  Sometimes  one  may  see  a  case 
which  is  completely  pamlysed  so  far  as  legs  and  arms 
are  eoncerned,  and  perhaps^  wasted  to  >i  skeleton  ;  and 
yet  this  same  patient  may  never  have  a  serious  symp- 
tom referrible  to  his  heart,  or  in  any  way  thit*atening 
life*  On  the  other  hand,  one  may  see  a  patient  with 
very  little  paresis,  very  little  cedemii,  and  yet  in  a 
short  time  the  heart  may  become  involved^  and  he 
will  die  in  a  few  minutes  or  hours.  I  presume  the 
dilatation  of  the  heart,  the  U8ual  cause  of  death  in 
beriberi,  is  favoured  or  brought  about  by  a  concatena- 
tion of  several  conditions  :  by  degeneration  of  muscle 
f\hvi}  following  nerve  destruction,  by  imperfect  ays- 
tole  in  consef]Uence  of  an  interrupted  nerve  supply, 
by  obstruction  to  capillary  circulation  in  consef|uence 
of  vaso- motor  paresis  in  the  pulmonary  and  in  the 
general  circulatioiu  Onee  eommonced,  the  cardiac 
dilatation  tends  to  increase  of  itself  ;  for  the  more 
the  organ  dilaU's,  t!ie  more  difficult  does  it  become 
for  it  to  contract,  the  greater  the  incompetency  of 
the  valves,  and  the  more  the  blood  stagnates  in  and 
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over-distends  it.  The  orgun  enters  on  a  vicious 
l>athologtcal  circle,  Fimjilly  it  become.'*  so  distended 
tlmt|  liku  an  ovei'st retched  l>laddt*r,  it  loses  the 
po  vi-  e r  to  CO  t  i  t fac  t  al  togctl ler ,  Tli  e  blocxi  tl  leii  niiiid  \y 
accuniulatoa  in  the  great  veins,  the  right  auricle 
and  ventricle  ar^  distended  almost  to  bursting,  and 
death  is  inevitable.  The  I'csidt  is  often  contributed 
to  hy  the  coexistence  of  pleural  ell  union,  hjdro- 
pericai'diuni,  paresis  of  the  diaphragrnj  over-disten* 
sion  of  the  stomacli  hy  food  or  gas,  and,  above 
all^  bjr  cedema  of  the  lungs*  It  can  readily  be 
understood  how  the  eHtablishment  of  any  lidditional 
obstruction  of  this  description  would  still  further 
tax  the  d Hated f  enfeebled  hetirt,  and  determine  the 
fatal  im\xe. 

When  we  come  to  make  a  post-morieni  in  these 
caiies  we  may  find  a  heart  slightly  hypertrophied  and 
enormously  dilated,  the  rijsrht  cavities  dii*tended  with 
blood,  the  lungs  and  liver  full  of  dark  bloody  and  all 
the  great  veins  engorged. 

Prci|;iiafii!4« — This  tendency  to  dilatation  of  the 
heart  ia  the  dangerouH  element  in  l>eril>eri ;  it  nhould 
always  be  before  our  ^yes,  and  dominate  our  plans  of 
treatment  It  is  wonderful  how  rapidly  it  may  come 
on,  and  how  rapidly  it  may  prove  fatjii  These 
•  Budden  deaths,  occurring  sometimes  from  syncope^^ 
[from  instantaueous  failure,  as  well  m  from  the  some- 
what slower  process  of  increasing  over-diatenBion,  are 
constantly  sjirung  on  one  in  this  diaefise.  An  abso* 
lutely  favourable  prognoaiii,  therefore,  ought  never  to 
be  ventured  on  in  even  the  mildest- looking  case  of 
beriberi,  or  so  long  as  the  patient  is  in  the  endemic 
area,  or  so  long  as  the  disease  appears  to  Ije  active. 
That  is  a  lesson  which  is  often,  and  sometinkes  pain- 
luHy,  borne  in  on  the  practitioner  in  Ijerilieri  districts. 
^t^iiiencea  0/  (/rave  heart  impiicationt  such  aa 
pulsating  cervical  vessels,  equal  spacing  of  the  inter- 
vals audible  on  uuscultation,  eniargement  of  cardiac 
dulness,  especially  t^  the  right,  epigastric  pulsation, 
a  rapid  feeble  pulse,  a  distended  &tomach,  cold  ex- 
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tremities,  ey&nosii»  dyspnoea,  and  a  clkproportion  in 

the  strengtii  of  the  lieai'tr  and  wrist-lK^ats,  aro  signiti- 
oant  of  clanger*  Paratysis  of  the  dmpkra^tn^  t*/  th** 
inti^irmt4d  mu^h^^  ^Etefunfm  serous  effusion^?,  reri/ 
ne&nty  mine  are  also  unfaTOumble  idgna, 

Vontititu/, — No  one  can  say  when  or  how  M>on 
fatal  implication  of  the  pnenmogastric  and  other  car- 
diac nct*ves  may  take  place,  but  vomiting  is  always 
an  ugly  and  threatening  ^jmptom  in  bcril>eri ;  it 
probably  indicatej*  that  the  former  important  nerve  i^i 
being  attacked.  The  Jafuinese  regard  the  occurrence 
of  vomiting  &s  of  fatal  import.  Marked  dilatation  of 
the  stomach  has  a  .similar  significance. 

Prognosis  is  improved  if  the  patient  is  early 
removed  (that  is  before  the  heart  muscle,  or  the 
cardiac  or  re&piratory  nerves,  are  gravely  degenerated ) 
from  the  place  in  which  the  disease  w-as  contractwl 
to  a  healtliys  non-beriberic,  high-lying  locality. 

JTIortalily* — The  mortality  in  beriberi  varies  in 
different  epidenuc«  and  in  different  local  itie«.  On 
the  wholej  it  k  greater  in  low  than  in  high  latitudes^ 
in  the  dropsical  than  in  tlie  atrophic  forms,  in  the 
acute  than  in  the  chronic.  In  some  epidemics  it  is  as 
high  as  30  j:H?r  cent,  of  those  attacked ;  in  others  as 
low  as  5  i>er  cent. 

Dliigit0<ii9« — Usually  the  diagnosis  of  ljerit>cri  is 
not  diilicult.  Multiple  peripheral  neuHtis  occurring 
as  an  epidemic,  or  in  a  place  or  ship  In  which  the 
diseastf  hfis  occtirretl  on  some  previous  occasion,  ai  a 
rule,  may  be  ¥^ot  down  as  l>crilx«ri.  Sporadic  casea 
may  be  diflieulL  to  diagnose,  more  ejipecially  if  there 
is  a  history  of  alcoliolism.  The  presence,  actual  or 
past,  of  ojdema-^efipeciall}'-  of  oedema  over  the  shins 
—and  palpitations  and  other  evidences  of  cardiac 
imphcation,  are  signiAcant  of  beriberi*  It  must  be 
borne  in  mind  that  slighter  degrees  of  beriberic 
poisoning,  evidenced  only  by  slight  analgesia  of  the 
pretibial  skin  area,  by  slight  wdeina  of  the  same 
region,  by  slight  hjpenestliesia  of  the  calf  nmscles 
and  J  perhajiy^  by  impairment  or  abfieiice  of  knee-jerk, 
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may  be  all  the  S3^n)ptaiijs  present.  True  rheumatism 
I  IB  rare  in  the  tropics.  Among  natives^  anpeciaUy  if 
their  language  la  ntjt  unclerstootl,  oomplaintN  of  what 
niajr  aeem  U:t  b<.^  hut  rheumatic  pains  in  the  legH  should 
alwaj-s  be  carefully  investigated^  the  knoe-jerks  tested, 
and  signs  of  hypenesth&sia  of  the  calf  luuseleij  sought 
for.  The  sign iticii nee  of  these  signs  of  what  may 
be  describ€5fl  as  larval  Ijerlberi  is  too  frequently 
overlooked  until  some  sudden  death,  which,  with 
earlier  recognition  of  the  disease,  miglit  have  been 
avoided^  puts  the  pi*actitioner  on  his  guard.  All 
paretic  affections,  all  cases  of  oedema,  all  cases  of 
palpitation,  and  all  cases  of  rheunratie-like  pain  a 
occurring  among  the  natives  of  warm  climatc^a,  there- 
fore, should  suggest  the  posaibility  of  their  being 
beriberi,  and  also  the  neeeasity  for  a  detailed  exami- 
nation with  this  p^jssibility  in  view, 

Trcntmeiit.^ — The  first  and  most  importaut  thing 
to  be  attended  tu  in  the  ti^atment  of  a  case  of  beri- 
l>eri  is  the  reiuuval  of  the  piitient  from  the  building, 
camp,  or  ship  in  wliich  the  disease  was  contracted > 
His  condition  warranting  transjiort,  if  possible  the 
patient  must  be  got  out  of  tlie  endemic  district  To 
le^ve  a  i^ertberic  In  the  spot  where  he  contracted 
his  disease,  is  to  leave  him  to  continue  absorbing 
the  toxin  that  caused  it ;  it  jja  like  allowing  the 
victim  of  alcoholic  neuritis  to  go  on  drinking.  It  is 
hardly  possible  for  him  to  get  well  in  such  circuni- 
stances  ;  it  is  often^iti  V*ad  epidemics  nearly  always 
— tan t>i mount  to  condemning  him  to  death. 

He  should  be  removed  to  some  dry  locality  and, 
if  such  is  available,  sleep  well  ofl"  the  ground,  in  a 
thoroughly  ventilated,  sunny  room  situated  in  an  up|*er 
storey.  He  ought  to  clothe  sufficiently  and  feed  well, 
taking  care  that  the  fooil  is  not  of  a  bulky  character, 
and  that  it  coutAins  a  suflSciency  of  nitrogenous  and 
fatty  elements,  Hico  is  found  to  be  a  bad  focxl  for 
Ijerilierics  ;  it  is  too  bulky.  Wheat  Hour  ia  }>etterj  so 
is  oatmeal  ;  l.Mjans  of  ^litTerent  kinds  seem  specially 
'  suitable  for  tliese  casea,  as  they  are  cheap  and  contain 
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much  nitrogenoiiB  luatter  in  siuaII  ec}m}»»i»8.  J\iiiuml 
food,  indutling  fat>  immt  enter  mU*  tfif*  tlietary  in 
rpiiaonable  amount  Milk  and  eggs  tiit^  iH^iirliciuL 
Tlif!  wor«t  cases,  partieukrly  if  tht*fe  is  any  bign  of 
Mrious  cardiac  impHcntion,  shouki  n  niain  in  bt^  ;  but 
tiie  nuld  castM  had  better  spend  the  great+^r  pivrt  of 
Uie  day  in  the  ope^n  air.  If  the  rliseiise  break  out  on 
ahipboard,  the  erew^-liealthy  and  siek  alike — sbotild 
be  kept  out  of  the  forecastle,  and^  8o  far  as  posnible, 
inadti  t*>  sleep  on  deck,  properly  protected  from  the 
weather  by  an  awning.  With  a  view  to  diminish  to 
some  extent  the  bidk  of  blocHl  in  the  vessels  and 
heart,  the  seriousiy  affected  patients  should  take 
littki  finid,  and  keep  I  he  bowels  free  by  siome  saline 
aperient. 

In  c-aniiae  eiLses  small  do.^s  of  digitalis  or  of 
strophantbus  seem  to  do  good.  Should  sigim  of  nciite 
cardiac  distress  appear,  full  doses— three,  four,  or  Hve 
drops  of  the  1  per  cent,  solution— of  nitroglycerine 
are  indicated.  This  must  be  rej^»eated  every  (juartor 
or  half  hour,  and  kept  up  until  tlie  threatening 
Bymptuuis  pass  away.  In  suddenly  do vel of *c?d  cardiac 
attacks  inhalations  of  nitrite  of  aiuyl,  jumding  the 
operation  of  the  nitro-glyeeinne,  may  be  given ,  It  is 
well  for  thent*  twodnigs  to  be  in  the  linndii  of  properly 
inntrncted  ward  attendanti*^  ho  as  to  meet  eardiae 
compjication  on  itj*  earlieiit  appearance.  There  ih 
often  no  time  to  send  for  tlie  doctiir.  Shouhl  Rigns 
of  cardiac  distention  and  failure  persist  and  iuereuse, 
in  spite  of  these  meana,  tliere  must  be  no  hesitation 
in  bleeding  the  patient ^  taking  ei|^lit  or  ten  ounces 
from  the  arm  if  it  will  flow,  or,  this  failing  for  any 
reason,  from  tlie  extenial  jugular.  Often,  fis  the 
blood  flows,  rapid  amelioration  of  the  alarming  con 
d  it  ion  sets  in,  and  the  patient  is,  for  the  tinje  being, 
tide<i  over  an  acute  danger  and  given  another  chance. 
The  bleeding  should  Ije  repe-ated  if  tlie  alamiing 
symptoms  recur,  as  they  are  pretty  sure  to  tlo. 
Osrygen  inhalatioivH,  if  available,  ai*  worth  trying  in 
cardiac   attacks.     Pleural    and   peiiDardial    eAusiona 
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should  be  sought  for,  and,  if  deemed  to  be  interfering 
in  the  slightest  degree  with  the  circulation  or  respira- 
tion, drawn  off  with  the  aspirator. 

Provided  the  patit^it  has  l>een  removed  from  the 
S|>ot  where  he  wjis  being  poisoned,  and  provided  ho 
can  be  tided  over  the  first  few  days,  he  will  probably 
recover ;  but  in  a  serious  case,  should  he  remain  in 
the  place  where  his  disease  was  acquired,  though  he 
may  get  over  one  or  two  cardiac  attacks,  the  risk  to 
life  in  bad  epidemics  is  very  gi-eat  indeed,  and  he  will 
almost  surely  die. 

For  the  atrophy  of  the  muscles  and  anaesthesia 
of  the  skin,  faradisation  and  massage  are  of  great 
service,  and  should  be  employed  so  soon  as  the 
muscular  hypenesthesia  has  subsided — not  before. 
Strychnine,  arsenic,  and  nitrate  of  silver  are  in 
repute  as  tonics  in  these  circumstances.  Care  should 
be  taken  that  permanent  deformity  does  not  occur 
from  contraction  of  muscles.  Foot-drop  should  be 
countei-acted  by  Phelps's  talipes  splint  wuth  an  elastic 
accumulator,  and  any  other  threatened  deformity 
appropriately  mot.  Relapses  must  not  l>e  risked  by 
a  return  to  the  original  source  of  infection.  A  sea 
voyage  has  often  a  marvellously  restorative  effect. 

When  beriberi  breaks  out  in  a  school,  gaol,  or 
similar  institution  the  place  should  be  emptied  of  its 
inmates  as  soon  as  possible ;  at  all  events,  those  parts 
of  the  building  in  which  the  disease  has  appeared 
ought  to  be  cleared  out  and  not  reoccupied  until  they 
have  been  thoroughly  cleansed,  disinfected,  ventilated 
and  dried.  Overcrowding  must  be  strictly  avoided. 
Ventilation  niu.st  l)e  effective.  The  dietary  should 
be  revised  and,  if  necessary,  have  rice  eliminated 
from  it  as  much  as  possible  ;  in  the  place  of  rice, 
meat,  flour,  or  beans  should  be  substituted.  All  the 
inmates  should  be  obliged  to  pass  the  largest  part  of 
every  day  in  the  open  air ;  their  knee-jerks  should  be 
tested,  and  their  legs  examined  for  numbness,  (edema, 
and  muscular  hypenesthesia  from  time  to  time.  Any 
suspicious  case  should  be  removed  at  once. 
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Should  beriberi  appear  on  Iward  ship,  besides  the 
precautions  already  indicated,  si)Ocial  means  of  dis- 
infection must  bo  employed.  Rotten  planking  and 
bilge-water  must  be  removed  from  the  neighbourhood 
of  the  quarters  of  the  crew ;  the  sound  woodwork 
should  be  scraped  and  painted ;  disinfectants  should 
be  freely  and  frequently  employed ;  clothes  and  sea- 
chests  washed,  and  every  means  necessary  to  destroy 
lurking  germs  vigorously  adopted. 

In  beriberi  countries  low-lying,  damp  situations 
should  be  avoided  as  building  sites.  The  sleeping 
quarters,  especially,  should  be  raised  well  off  the 
ground,  and  located,  if  possible,  in  an  upi)er  storey ; 
all  rooms  should  be  so  arranged  as  to  be  easily  flushed 
with  fresh  air  and  flooded  with  sunlight. 
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KPIDKMIC    DROI'SY, 

P««fi  III  lion  niB4l  (le!^rrf|>tJoii.— A  BpeeiBc,  epU 
deniic,  conmiunicabie  diiiease  rimiiijig  its  course  In 
from  tbi^ee  to  six  we^ks^  and  character ised  by  tlie 
sudden  appearance  of  anasan^a^  preceded  iu  most 
instances  by  fever,  vomiting,  diarrhtea,  or  by  irrita- 
tion of  the  skin  ;  and  often  accompanied  b}^  a  rash, 
by  fever  of  a  mild,  remitting  type,  by  dis^oiiler  of  the 
bowels,  and  by  pmnoiinced  aFisemia,  The  ease  iiior- 
tality  varies  from  2  to  iO  per  cent.,  death  being 
sudden  and  depending  upon  oedema  of  the  lungfi, 
liydrothorax,  hydropericardium^  or  other  pulmonary 
and  cardiac  com  plications. 

lll^ilory  find  iseof^rnpliiral  ili§l  ri bill  ion*-- 
The  foregoing  is  a  concise  description^  drawn  iirin- 
ci pally  fr^jm  McLerxl's  account  (Trantt.  Epicktu.  Soc. 
Lon.,  NS.j  vol.  xiL),  of  a  disejise  which  appeared  in 
Calcutta  J  it  is  believed  for  the  first  tirn»%  in  the 
cold  weather  of  1877'-7e,  of  1878^9,  and  1^79-80. 
On  eacli  occasion  it  disajipearerl  with  the  advent  of 
the  liot  weatlier.  The  same  disease  broke  out  at 
Bhillong,  Asssam,  5,000  feet  alwne  the  level  of  the 
sea.,  in  October,  1878;  at  Dacca  in  January,  1879; 
at  South  8ylhet  in  the  cold  weather  of  1878-79  ;  and 
in  Mauritius  {Lovell  and  Davidson),  having  t>een 
ini|M»rtcd  from  Calcutta,  in  November,  1878.  There 
ai-e  no  tmstwortliy  aceounts  of  its  occurrence  else* 
where,  although  certain  vague  Ktat<*ments  seem  to 
indicate  that  it  apj}ears  at  times  in  other  partB  of 
India.  In  Mauritiujt  it  prevailed  until  June,  1879, 
attacking  about  one-tenth  part  of  the  coolie  popula- 
tion, of  whom  729  died,  a  mortality  of  altout  2  or  3 
per  cent  At  Sylhet  there  were  no  deaths ;  at 
ShiUong  also   the  mortality   was   inaigniJicant ;    but 
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ill  CalcuttA  the  death-rate  in  ttiost'  uttat^ked  was 
e»timateil  as  liigh  as  20  to  40  per  cent.  Coalies  and 
natives  wer<^  ajone  aflTt^ctacl ;  Eui^fieims  enjoyed  a 
compleU^  iinni unity.  In  CaletitLa  the  disease  was 
con^ned  to  a  particular  qiiart^^r  j  here  it  attacked 
families  and  git>iips  of  pi*oj>lej  slowly  extending  its 
area,  but  at  no  time  Ijecoming  generalty  epitlemio 
throughout  the  city,  A  very  Hniitetl  epidemic  of  the 
disease  appem^^d  again  in  Calcutta  in  1901. 

iti|»tH'iiil  wf  in|it4»ni»^  —  According  to  McLeod 
drofmj  \^'a'i  a)*no.st  invariahly  present  It  usually 
apjM3are<^)  tii^t  in  the  legs,  and  in  some  itistancea  waa 
CQii lined  to  the  lower  extremities ;  Jn  others  it 
BpR^tid  and  involved  tlie  entire  body*  Ocea±iionally 
it  was  very  persbtent,  ]ai»ting  and  recuning  during 
con  valeficencep 

/Vf^rr  also  was  a  very  constant  symptom ;  some- 
timoa  it  precede*!,  Bome times  it  aecom{>anied,  some- 
tiinea  it  succeed eii  the  dropy*  It  was  rarely  high, 
ranging  usually  from  1*11*  to  102*  j  in  a  few  cases^ 
possilily  it%\m  mahiHal  complications — it  reached 
104",     Rigors  were  rare* 

Diitrrhira  mtd  vomiting  generally  ushered  in  the 
disoast^  in  the  Mauritius  epidemic.  In  Oaleutta  these 
symptoms  were  not  so  frecjuent,  although  they  were 
by  no  means  rare  there*  occurring  at  l*oth  the  earlier 
and  lat^i-r  stijujes,  Dysentiu-y  wa*  conmion  in  the 
Calcutta  epidemic, 

Nrrvotm  si/mpiorm—mch  ae  buniingt  pricking, 
itching,  and  feelings  of  distension  of  the  skin, 
sometimes  limit4?d  to  the  soles  and  feet — often  pre- 
ceded the  dn»psy.  Distressing  aching  of  muscles, 
banes,  and  joints^  worst  at  night,  was  usual  Ansea- 
thesia  of  »kiii  areas  and  paresis  of  mnscles  were  never 
observed  in  MaurittuH.  Harvey  remarked  two  cjisesj 
in  Calcutta  ex  hi  luting  donbtfyl  paretic  symptoms  j^ 
these  are  the  only  two  recoixled  in  wliieii  there  wi\s 
anything  resembling  the  paretic  symptoms  usually  so 
prominent  a  feature  in  henl>eri. 

An  ^^jtauthmtf  erythematoiis  on  the  fa<?e,  rubeolar 
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on  the  trunk  and  limbs,  was  frequently  seen  in 
Mauritius,  less  frequently  in  Calcutta.  It  api)eared 
about  a  week  after  the  cedema,  and  lasted  from  ten 
to  twelve  days. 

Circulation  and  respiration. — Disturbances  of  the 
heart  and  circulation  were  prominent  features  in 
nearly  all  the  cases.  The  pulse  was  weak,  often 
rapid  and  irregular  ;  cardiac  bruits  were  also  noted. 
Breathlessness  on  exertion  occurred  in  all  cases ; 
severe  orthopnoca  in  many.  Signs  of  pleural  and 
pericardial  effusion,  of  cedema  of  the  lungs,  of  pneu- 
monia, and  of  cardiac  dilatation  were  common  in 
Calcutta. 

Anemia  was  usually  present  and  marked;  so 
were  wasting  and  prostration.  Scorbutic  symptoms 
occasionally  showed  themselves. 

The  liver,  splfen  and  kidneys  were  not  si)ecially 
affected.     The  urine  was  rarely  albuminous. 

ITIorbid  anatomy.— Beyond  general  (L»dema  and 
occasional  pleural  and  pericardial  effusion,  nothing 
8|>ecial  was  remarked  j^ost-m&rteni. 

JWMolof^.—^oth  sexes  were  attiicked  ;  children 
under  puWrty  were  less  liable  than  adults  ;  sucklings 
were  seldom  affecU^l.  The  weak  and  the  robust  were 
equally  susceptible.  There  ai"e  no  direct  observations 
on  the  germ  of  the  disease  ;  there  is  distinct  though 
indirect  evidence  of  its  portability  and  of  its  com- 
municability.  But  as  to  whether  it  is  directly  com- 
municabhi  from  man  to  man,  or  whether  it,  or  its 
product,  is  indirectly  transmitted  through  some  un- 
known medium,  has  not  l>een  determined.  Evidence 
of  its  caj)acity  for  remaining  latent  for  a  considerable 
perio<l  is  supplied  by  the  history  of  the  successive 
ei)idemics  in  Calcutta.  The  disease  could  not  have 
been  a  very  catching  one,  seeing  that  no  medical 
man  was  attacked,  and  that,  except  in  tlie  case  of 
Mauritius,  it  spread  but  slowly. 

Idpntijimtion.  —  McLeod,  after  a  careful  analysis 
of  all  the  available  evidence,  concludes  that  (Epidemic 
dropsy  is  a  diseiise  sui  gen^.ris.     At  the  time  of  its 
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oooniTiiiice  in  Cabuita  many  of  tba  physicians  there 
looki^d  upon  it  as  a  farm  of  beriberi ;  and,  indeod, 

ill  ninny  res]>ects  it  resembles  very  closely  those  caa^l 
of  bt*rjbL^n  in  which  dropsy  is  a  prominent  syinptom, 
and  in  which  the  nerv^ous  phenomena  are  slight  or 
altogether  aJisent.  But  in  epidemics  of  beriberi  siieh 
casesi  are  the  exception— in  fiict,  are  very  rare,  and 
always  concur  with  others  in  which  nerve  s>^mptoms 
are  pronounced,  and  with  purely  atrophic  cases  ;  sucli 
were  not  seen  in  either  the  Calcntta  or  the  Mauritius 
epidemic**.  In  epidemic  lieribori  the  niortaUty  ia 
tnueh  liigher  than  it  w^as  in  the  Mauritius,  in  ihm\ 
8hillong,  or  in  the  Sylhet  epidemic.  Furthermore, 
beriberi  is  a  much  more  chronic  disease,  is  not  aeofim- 
panied  by  an  eruption,  and  but  ^Idom  with  well- 
marked  fever. 

Treaimt^nt*— In  'the  absence  of  anything  like 
precii^e  knowledge  of  the  cause  and  pathology  of 
epidemic  dropsy,  treatment  must  be  entirely  symp- 
tomatic. Mild  purgatives,  the  exhibition  of  digitalis 
wh@n  there  is  u^-rdence  of  cardiac  weakness,  and  the 
oocasional  use  of  the  nitrites  in  the  tits  of  apntea 
might  prove  serviceable.  During  oonvalescence  iron 
and  arsenic  are  indicated* 
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CHAPTER    XXIII. 

AFRICAN     LETHARGY,    OR    THE    SLEEPING    SICKNESS    OF 
THE   CONGO. 

DeAnition. — A  disease,  so  far  as  known,  limited 
to  tropical  Africa.  It  is  characterised  by  slowly 
increasing  lethargy,  and  by  other  morbid  nervous 
phenomena.  After  a  chronic  course  it  terminates  in 
death. 

Oeographical  distiibntion.— In  West  Africa 
the  northern  and  southern  limits  of  the  endemic  area 
of  the  sleeping  sickness  are,  respectively,  Senegambia 
and  S.  Paulo  de  Loando. 

In  some  districts  it  is  extremely  prevalent,  whilst 
in  neighbouring  districts  it  may  be  completely  absent. 
Recent  accounts  from  the  Ix)wer  Congo  tell  us  of  its 
extreme  frequency  in  that  district.  Formerly  un- 
known on  the  Upper  Congo,  within  recent  years  it 
has  spread  up  this  river  as  far  as  Stanley  Falls. 
Within  the  last  few  years  it  has  crossed  the  watershed, 
and  is  now  extensively  epidemic  on  the  w^est  and 
north  shores  of  Victoria  Nyanza  and  about  the  head 
waters  of  the  Nile,  where  many  thousjinds  have  already 
perished  from  th(^  disease.  Recently  a  case  is  recorded 
as  having  occurred  as  high  up  the  Niger  as  Timbuctoo. 
Corre  tells  us  that  in  some  parts  of  Senegambia  it  is 
extremely  common.  It  is  said  to  be  unknown  on 
the  lower  part  of  the  Niger  (Crosse),  at  the  mouth  of 
the  Congo,  at  Sierra  Leone,  and  at  a  good  many  other 
places  in  the  general  endemic  area.  Its  visitations 
seem  to  come  and  go.  After  decimating  a  village  it 
may  quite  disappear  for  a  time,  migrating  temporarily, 
as  it  were,  to  some  neighbouring  village.  Accurate 
information  is  wanting  on  this  point,  as  on  many 
other  matters  relating  to  this  interesting  disease. 
This  much  however,  is  known — that  it  is  an  endemic 
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whicU  is  liable  to  epideuiic  outbursts.  So  great  is 
the  terror  of  the  nrttivea  when  the  disease  ap[)^fs 
among  tlieni,  thnt  tb^y  sonietimt^s  abandon  thtnv 
villages. 

A  peculiarity  about  sleeping  siekne^  lies 
in  the  fact  that,  although  it  can  be  ncquii'ecl  in 
certain  places  only,  the  symptoms  of  the  diae4i£e  ruay 
appear  for  tU«  first  time  fu  quite  another  country^, 
and  nmny  years  (np  to  ie%*en  the  negroes  say)  aftef^ 
the  endcHjic  region  ha^  lieen  qiiittinl.  For  ejcample, 
a  native  of  the  endemic  are-a  limy  leave  hia  conutry, 
make  a  voyage  to  Kn gland  or  to  the  West  Indies, 
reside  there  apparently  in  good  healtli  for  sevefal 
years,  and  then,  at  tbe  end  of  this  tenn,  exhibit 
for  the  fi i*st  time  the  characteristic  synipt«injf»,  and 
ultimately  die  of  tlie  disejisa.  In  the  days  of  the 
slave  tr*ado  sleeping  nickness  wah  frequently  seen 
among  the  negroes  in  the  \^'est  Indies ;  but  it  was 
never  seen  in  negroes  who  were  bom  in  tbe  West 
Indies  and  who  bad  never  vi^iited  xVfrica,  Wing  met 
with  only  in  those  who  had  eome  from,  or  bad 
resided  at  one  time  in,  the  latter  continent.  Tliercv 
forej  although  the  sympt^3m8  may  develop  anywhere, 
the  cause  of  the  disc^ase  must  be  strictly  endemic, 
Sleeping  sickiiesa  is  not  exclusively  confined  to  the 
negrt>  raee,  but  only  to  the  negro  country*  It  haa 
been  seen  in  mulattos  and  in  Moorsj  possibly  in 
Europeans.  It  is  unknown  as  an  endemic  in  tbe 
nortli  and  south  of  the  African  continent,  being 
limited  appiirentl^^  as  already  indicated*  to  the  basiiiis 
of  the  Senegal,  the  Niger^  the  Congo,  the  Upper  Nile, 
and  ilie  njinor  intermediate  riveix 

Sl^miitoitiii.  -Bleeping  ajckness  usually  Wgina 
very  insidiously.  More  rarely  it  is  ushered  in  by  a 
aeries  of  epileptiform  seizures,  occasionally  by  a 
maniacal  attack.  Tliose  who  are  familiar  with  the 
disease  are  said  to  lie  able  to  rect>gnise  it  in  its  earliest 
stages.  The  patient  {Fig.  52)  acquires  a  i»ee«lijir 
listless  and  morojie  manner,  a  Bomewliat  melancboly 
expression    of    countenance,  a    certain    lulness   and 
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pudliieftB  alx)ut  tht^  faco^  a  diTJopiiig  of  tlie  u[ipeir 
eyelids,  and  i>rotnisiDn  of  the  lower  Hp.  H«*  is 
llabld  to  lipadache,  Uj  Attacks  of  \'i*rtigo^  to  evan- 
escent flashes  of  fever,  aometime'S  to  dinrrhwa  and 
other  intestinal  diaturbanceB*  liyand-bv,  iifter  a 
variable  period  of  weeks  or  moiiths,  lie  lN:*»^in%  to 
experience  feelings  of  exee-Hsive  lassitude,  and  of  dis- 
inclination  or  of  inability  for  the  dailj  t^isk  ;  general ly,j 
too,  there  is  a  desire  and  M ability  to  fall  asleep  afe 
unusual  times.  He  may  fait  asleep  while  at  work 
while  at  his  amusements  and  even  whih?  bn  is  eating. 
He  is  reatlily  fatigued  ;  when  ho  dm^n  sjH/ak,  he  may 
eomplaiii  of  weakness.  He  appears  to  feel  ddlly,  for 
he  likes  to  lie  about  in  the  sun.  The  lethaigy  and 
somnolence  get  Wtter  and  worse  :  on  ibe  whale,  tliey 
tend  alowly  to  increase.  By-and-iiy  the  patient  sfK?ks 
to  seclude  himm^lf  ;  be  eefiae."*  U)  take  a  part  in  con- 
versation, although  whenobHjLteii  to  speak  or  to  answer 
a  question  ht*  may  ilo  so  intelligently  enough, 
Gradually  ha  becomes  more  silent,  nioi^  Uieiturn,  and 
he  sleeps,  or,  rather,  app^nirs  to  sleep,  almost  ccm- 
stantly.  If  he  is  forced  to  walk  or  move  about,  he 
does  so  ajM  if  half  awake  or  as  if  intoxicated,  stiiggering 
about.  Hir*  temfjerature  may  1)^  snn*otin\os  elevate ' 
during  the  attacks  of  irre-^uhir  fever  ;  at  uther  time%f 
and  generally,  it  is  difitinetly  Hubnurmal  Limited 
patches  of  cut^nei>iis  anresthe^ia  may  sometimeN  Ije 
discovered.  A  certain  anion ijt  ni  nittscular  tremor  it 
now  frequently  observed,  and  muscular  power  further 
dimmishes.  He  takes  to  t>ed  or  lies  ainmt  in  a  corner 
of  his  but,  indiffereiit  to  everything  iijoing  on  around 
him,  though  still  able  to  speak  and  to  take  food  when 
it  is  brought  to  him. 

At  this  more  a<1vaneed  st^ge  the  patient 
nfiver  spontaneously  enters  iTito  conversation,  or 
^Lsks  fnr  foofl  even,  As  torp*r  i  lee  pens  be  furgets 
even  t^*  chew  It  is  fo<»d,  fallirj*^  aHlcep,  f»erhapSj  in  the 
act  of  convey in*^  it  to  his  tnunth^  or  with  the  bulf- 
ma£ticate<l  l^olus  still  in  \uh  cbm.^k.  In  other  rt*fip«ets 
bis  health  MTems  ^^ootl      When   he  can  be  got  U*  eat 
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the  food  is  digested  and  properly  assimilated.  There 
is  no  wasting  at  first,  and  faeces  and  urine  are 
regularly  voided.  As  time  goes  on  he  begins  to  lose 
flesh ;  muscular  tremor,  in  the  hands  and  tongue 
especially,  may  become  very  marked,,  and  choreic 
movements  may  occur  in  one  or  more  limbs.  He 
may  be  seized  with  localised  or  more  general  con- 
vulsions, which  are  apt  to  be  followed  by  paralysis  of 
the  convulsed  part.  Later,  bed  sores  begin  to  form, 
the  lips  swell,  and  saliva  dribbles  from  the  mouth. 
Gradually  lethargy  deepens,  nutrition  fails,  the  body 
wastes,  bed  sores  extend,  and  finally  the  patient 
may  l)ecome  comatose  and  so  die  ;  or  he  may  sink  fi*om 
slowly-advancing  asthenia.  Possibly  he  is  suddenly 
attacked  with  general  and  fatal  convulsions,  or  with 
hyperpyrexia. 

Such  is  the  ordinary  course  of  sleeping  sickness, 
but  its  manifestations  are  subject  to  considerable 
variation.  Occasionally  it  seems  to  be  arrested  in 
its  progress ;  for  a  time  there  may  be  a  deceptive 
restoration  of  the  natural  vivacity  and  energy. 
Generally,  once  established,  it  proceeds  to  the  fatal 
issue  without  material  alteration  for  the  better. 
Mania,  occasionally  noisy  or  violent,  sometimes 
occurs  :  this,  and  other  psychical  and  physical  symp- 
toms like  those  in  the  general  paralysis  of  the  insane, 
are  not  unusual  in  the  earlier  stages. 

Then^  are  one  or  two  additional  symptoms,  not' 
so  evidently  referrible  to  the  nervous  system,  which 
are  almost  invariably  observed  in  sleeping  sickness  : 
one  is  fidargfmcyit  of  the  JymphaticH^  especially  of  the  . 
cervical  glands  ;  another  is  an  intensely  itchy  papnlo- 
reaindnr  eruption^  esp(»cially  pronounced  on  the  cliest. 
The  skin  as  a  whole  becomes  dry,  lustreless,  and 
scurfy,  and  the  hair  in  some  is  said  to  accjiiire  a 
reddish   tinge. 

Tn  tlios<'  instances  in  whitrh  tlu*  j)oints  liav«»  been 
invest i<5'atr(l  the  fundus  oculi  has  been  found  normal, 
the  superticial  leflexes  active,  the  deep  reflexes  some- 
what (?xaggerat<?d. 
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Tlie  tl unction  of  deeping  sickneai  m  very  variiible  ; 
it  ma  J  be  anytlimg  from  four  months  to  as  many 
yeaiT?,  &  good  Ue^il  depending  on  the  way  in  which  the 
patient  is  trndeJ. 

Fil  I  tio  I  o  If  J  r  » I  n  II II  t  o  111  j,— M  an  i  fently ,  sleeping 
sii^kuess  is  a  brain  dinease,  although  hitherto  no  gross 
k*:siou  ill  connection  with  the  iiervoaa  sy.'item^  ov  with 
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any  organ,  sufficient   to  aoconnt  for  the  syutptoms, 
ha^  litHMi  disicovered. 

In  two  cusea  of  the  diseiLf^  whose  orguns  w*ere 
examined  under  the  most  favoumbk^  conditions, 
Mott  nhowed  that  the  es»ential  lesion  in  aleep- 
ing  sickness  is  iin  extensive  meningo-encephulitis, 
Sections  of  the  brain  and  cord  in  both  cases,  although 
naked-eye  evidences  of  jmthobgical  changes  wer<^ 
alnioBt  nil,  showed  ati  extensive  and  poasiljly  general 
infiltration  of  tl»o  sheathj^  of  the  blo<:>d-ve=jiiel3  with 
leucocyte^s  (Fig.  5*i).     In  neither  ca«e,   though  cart** 
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fully  sought  for,  was  any  gross  lesion  discovered  in  the 
encephalon.  These  observations  on  the  microscopic 
anatomy  have  been  confirmed  by  a  commission 
recently  sent  by  the  Portuguese  Government  to 
Loanda  to  study  sleeping  sickness.  In  many  instances 
not  only  did  they  find  these  microscopic  evidences  of 
encephalitis,  but  grosser  inflammatory  changes,  as 
milkiness,  or  even  thickening,  of  the  pia  arachnoid 
were  discovered. 

iCtiology*— Sleeping  sickne^  atifccts  either  sex 
and  any  age  over  three  years  (Hodges J,  and  appears 
to  be  in  no  way  influenced  by  occupation,  temperament, 
food,  or  heredity.  It  has  been  attributed,  on  alto- 
gether insuflScient  grounds,  to  many  things ;  the  true 
cause  has  not  been  determined. 

Remarking  the  singular  correspondence  which 
seems  to  obtain  in  the  distribution  of  this  disease  and 
that  of  FUaria  jyerstayis,  and  the  well-ascertained  facts 
that  the  disease  may  declare  itself,  and  that  this 
parjisite  can  remain  alive,  years  after  the  endemic 
area  has  been  quitted,  I  have  suggested  that  F, 
perstans  may  in  some  way  be  responsible  for  sleeping 
sickness.  If  this  l>e  really  so,  it  is  hard  to  say  in 
what  way  the  parasite  operat^js.  As  a  matter  of 
fact,  I  have  found  F.  persfans  in  the  only  cases  of 
sleeping  sickness  I  have  seen  in  England,  three  in 
number ;  and  the  parasite  is  now  known  to  Ixj  exceed- 
ingly prevalent  in  a  large  proj>ortion  of  the  inhabitants 
of  the  endemic  districts. 

This  latter  circninstance  is  undoubtedly  an  argu- 
ment, and  is  used  as  such,  against  the  pathogenicity 
of  the  filaria.  Why,  it  might  be  asked,  if  /'.  per- 
8tans\ye  the  cause  of  sleeping  sickness,  does  this  l)loo<J- 
worm  not  cause  the  disease  in  eveiy  instance  in  which 
it  occurs?  Though  the  explanation  cannot  Ik?  supplied, 
it  does  not  follow  that  there  may  not  1h'  an  intimate 
association  between  the  filaria  and  the  disease.  /'. 
nocturna  does  not  always  cause  chyluria,  for  example, 
yet  there  can  be  no  doubt  /'.  novturna  is  the  cause  of 
chyluria.     BothrocejyJuihis  latns  is  the  cause  of  bothro- 
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cephalusi  aiiiemiJH  but  it  doea  not  always  cause  annniim 
As  so  often  liappeiiK  in  patliolugy,  there  rtnmt  be  a 
couibiiiiittou  of  liu.' turs  for  tlii^  [>rot.luetion  of  dis«^a»6« 

Tht*  Portii|jUPHr'  mission  alluded  to  fiiilet!  to  find 
F.  pf;r$tmus  in  tbeir  vhscb  ;  but  lisi  thij*  parasite,  nnl**5a 
the  proper  tochtiiqtit'  Ik?  employed  i  ia  easily  overlook  eel  j 
for  the  preiiieDt  I  do  not  regard  tJiis  negative  evi- 
dence  m  conclusive.  In  Ugimda,  Bi-s.  Cook  and 
Hoflges,  and,  uftcr  them,  tht?  counuissionerfi  of  the 
Hoyal  Htjeiety,  found  K  per^tuns  m  a  liirger  propor- 
tion of  tlie  many  camjs  of  sleeping  siekne.ss  ntudied 
than  in  the  geneml  population.  Lnttertyt  however, 
the  comniis^ionei's  found  ttiAt  although  in  u  general 
way  F.  jmr^tani*  and  sleeping  sickness  seemed  to 
fOJ're8|x)nd  in  their  geographical  distributions,  this 
was  not  found  to  be  the  ciise  when  their  particular 
distributions  caine  to  tx^  invcKtigated  ;  for,  whereas  in 
many  djatnct-q  the  pamsii^  and  the  diseiise  were  very 
common,  in  other  district**  the  parasite  was  common 
and  the  disease  nire  or  unknown ^  find  in  yet  other 
districts  the  di^ase  was  common  and  the  parasite 
nire. 

The  Portuguese  commisaioners  claim  tliat  the 
cause  of  sleeping  sickness  is  a  certain  diplococcus 
which  they  found  in  tlio  brain,  cerebix*  »piunl  fluid, 
and  lymphatic  glands.  A  similar  Imcteriutu  has  been 
found  by  Ur,  Castellani,  of  the  Boyal  Society's 
Commission  in  Ugantla,  in  seventeen  out  of  nineteen 
CEUses  examined.  Dr.  Cnstelhtui's  bacterium  baa,  be 
states,  diiJerpnt  cultural  propf^rtit^s  from  that  of  the 
Portuguese  commission.  Until  further  evidence  htks 
been  c-ollected  it  is  im[K>ssible  to  say  if  either  of  these 
bacteria  m  the  germ  of  sleeping  sickness. 

DiaKnafiiii.— Sleeping  siekiiesij  has  been  eoti 
founded  with  beriberi ;  but  if  it  be  borne  in  mind 
that  the  former  is  a  disease  of  the  centrar  nervous 
Hysteuii  whereas  the  latter  m  a  disease  of  the  periph- 
eral  nerves,  such  a  iiii<itake  is  not  likely  to  occur. 

T  re  at  me  Ml-— Purging  appears  to  do  goo<l 
tempoi-arily.      Arsenic  in  very  large  doses  han  fdao 
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seeined  to  be  followocl  by  improvement,  and  even 
by  arrest. 

If  F.  2>ertitnns  be  at  tbo  root  of  the  disease, 
care  in  the  matter  of  drinking-water,  or,  possibly,  of 
the  bites  of  such  insects  as  may  subserve  this  parasite 
as  intermediary  host,  is  indicated  as  a  prophylactic 
measure.* 

If  it  should  turn  out  that  sleeping  sickness  is  a 
bacterial  disease,  isolation  and  segregation  of  the 
cases  is  indicated.  The  negroes  in  some  places 
believe  that  the  disease  is  communicated  by  the  saliva, 
and  that  it  is  acquired  as  a  result  of  the  native  habit 
of  all  the  inmates  of  a  house  eating  out  of  one  dish, 
dipping  their  food  out  and  transferring  it  to  their 
mouths  with  their  lingers. 

•  The  recent  discovery  of  F.  pcrnOtn^  in  the  Buck  Indians 
of  Britinlj  (iiiiana  is  interesting  in  connection  with  the  following 
pa88ngc  in  a  letter  receive<l  some  time  ago  from  Dr.  Ozzard,  of  that 
colony  :  ''I  haven't  mudi  doubt  but  that  sleeping  sickness  does 
exist  amongst  our  aborigineH.  ( )ue  fretpiently  hears  travellers  in  the 
interior  remark  on  the  fact  tliat  when  the  Bucks  fall  sick  they  take 
to  their  hammocks  and  lie  there  till  they  die.''  A  Buck  woman 
was  brouglit  to  Dr.  ()7./ard  for  treatment  because,  as  her  friends 
said,  she  was  always  asleep.  Low,  who  made  careful  inquiry*  on 
this  point  while  travelling  in  British  Guiana,  failed  to  get  any 
reliable  evidence  of  the  occurrence  of  the  disease  in  that  countrj*. 


344 


SECTION    IIL  -  ABDOMINAL 
UISEASEa 


CHAPTRH    XXIV, 


CHOLERA, 

Uf^auiliiin*  An  acute,  mfiM;!tiou&,  epideaiic 
chuinii-terisi^l  hj  profus**  purging  nud  vomiting  of  a 
colourless  s^erous  material,  muscular  cniiups,  iup- 
pre-asion  of  uriJie,  ulgiflity  and  collapse,  the  presence 
of  a  s|K*ciii!  bactcriiim  in  the  iuk'stine  und  iiitej^tinnl 
discharges,  aiid  a  hi|^h  iiiortaHtv- 

lil§toi*y  and  irei>t?i')tpliieiil  €li*<»tiibiiliau<— 
It  is  probublt*  that  from  renjot<?st  antiquity  cholera 
hm  been  endeiiiic  in  Lower  Ben*»al,*  aud  that  thence, 
from  time  to  time,  it  has  spread  an  an  epidemic  over 
the  i-^Ht  of  India.  European  physicians  observed 
it  there  in  the  sixteenth^  seventeenth,  and  eighteenth 
centiiries,  but  it  way  not  until  the  great  epidemic 
extension  of  1817  that  the  disease  seriously  attr:icte<l 
tlie  ntt^ntion  of  the  profession  in  Europe.  In  that 
year  cholera  began  to  spread  all  over  Asia,  extending 
eastwards  rm  far  as  Pekin  and  Japan,  son tli wards  to 
Mauritius,  and  westwards  to  Syria  and  the  eastern 
shores  of  the  Caspian.  Stopping  sliort  at  Astmkhan 
in  182^,  it  did  not  on  that  occasion  invade  Europe. 

Eumptan  rpidrmi<;ii. ^In  1830  cholera  visit-ml 
Europe  for  the  first  time.  Advancing  through 
Afghanistan    and    Pima,    it    entered    by    way    of 

•  Tbougb  it  U  Giitttomftiy  to  ipe&k  of  Ixiwur  ]leo|^  au  the  lititrif 
of  cttolt?r«k  it  b  by  no  meAiii  ceitaia  that  other  E»iitern  loc<ilitie» 
hi«ve  uot  ftome  ctfum  to  a  iimiliLr  distinction — liiinkGlci  U&ntou^  ami 
i^UjinghuLt  for  c^x&mi.»le.  Dr,  Hfintkrvon,  in  hia  hculth  n-jHirte^ 
ii;  '-  '  -hrit  tbedineaiie  in  rurely  ftbi*at  daring  the  aumnier 
I  iho  ltt0t*D]uned  oitj ;  thi^ttine  mmy  he  i»id  of  Hankcik 
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Russia,  ami  &we|»t  iis  an  epidoiiiio  over  nearly  the 
entire  continent,  ivaching  Britain  at  the  beginning 
of  1832.  During  the  same  summer  it  crossed  the 
Atlantic  to  Canada  and  the  Unitetl  State's.  This 
epidemic  did  not  die  out  in  Europe  till  1839.  Since 
that  time  there  have  lK»en  at  leivst  live  European 
epidemics— 1848-51,  1851-55,  1865-74,  1884-86, 
and    1892-95. 

Great  Britain  has  l)een  seriously  involved  in 
four  only  of  these  epidemics — namely,  in  1832,  1848, 
1854-55,  and  in  1866.  On  the  occasion  of  the  last 
two  European  epidemics,  although  the  disease  was 
frequently  imported,  it  did  not  spread  in  Britani. 
America  has  not  been  so  fortunate,  for,  although  the 
1870-73  epidemic  practically  spared  Great  Britain,  it 
crosse<l  the  Atlantic  and,  entering  by  way  of  Jamaica 
and  New  Orleans,  raged  for  a  time  in  the  United  States. 

From  a  study  of  the  march  of  tht*e  vaiious 
epidemics,  it  is  to  be  concludi»d  that  cholera 
reaches  Europe  by  three  distinct  routes : — First,  via 
AfghanisUm,  Persia,  the  Caspian  Sea,  and  the  Volga 
valley  ;  sficondy  via  the  Pei'-jian  Gulf,  Syria,  Asia 
Minor,  Turkey  inEurojKJ,  and  the  Mediteri'ant^an;  and, 
thinij  via  the  Bed  Sea,  Egy})t,  and  the  Me<literranean. 

Witli  certain  exceptions,  hereafter  to  be  mentioned, 
there  is  hardly  an  impoitant  country  in  the  world 
which  has  not,  at  one  time  or  another,  been  visited 
by  cholera  in  the  course  of  some  of  its  pandemic 
extensions. 

^^Uiolo^y.—  The  disease  is  carried  by  man. — 
The  study  of  the  various  epidemics  shows  that  in  its 
spread  cholera  follows  the  great  routes  of  human 
intercourse,  and  that  it  is  conveyed  chielly  by  man, 
probably  in  its  principal  ext<»nsions  by  man  aK)ne, 
from  placo  to  \Ai\vA\  In  liritain  and  the  United 
States,  for  cxainph*,  the  places  first  attacked  have 
been  invariably  seaports  in  dircjct  and  active  com- 
munication with  other  ports  already  infected.  In 
India,  although  i\\vt  problem  is  nmch  more  ditHcult 
to   unravel,    in    certain    instances,  the   infiueucc   of 
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human  inti^reouhie  in  ditfusirtg  the  di^a^  can  be 
distiiK'tly  tmced,  Thus  the  extensive  pi1grim/^pe4|4 
m^  frei[uefit  in  thtit  tHiaritry.  ait*  a  fiTiitfiil  source 
its  mpid  sprf^AfL  During  tliene  gatherings  hundreds 
of  thcJUBaudH  uf  human  lieirigs  itre  colkn^ted  together 
under  highly  insi^inibiry  conditions — as  at  the  Hiirdwar 
anrl  Mecca  pilgrimages.  Choleiti  hreaks  out  among 
the  devot-ees,  who,  when  they  sepArate,  CAixy  the  dia- 
enae  along  with  them  a8  they  proL^eed  t4iwaRls  their 
homes^  infeeting  the  people  of  tlit*  places  whicli  they 
piisis  through.  Choi  era  never  travels  faster  than  tk 
man  can  travel ;  but  in  mfNlern  tinif^a,  owing  to  the  m 
creased  speed  of  locomotion  and  the  inerejiaed  amount 
of  travel,  epidemics  advance  more  rapidly  and  pui'sue 
a  moi'e  erratic  course  than  they  did  sixty  yeara  ago* 

littdatwn  sr't*Hrfit  immnniti/.  —  In  the  case  of 
isohitetl  countries  the  abst*n€e  of  active  and  frequent 
intercourse  w*ith  the  outer  W€>Hd  favoui-s  immunity, 
even  during  appro 5tiniat<?Iy  pandemic  extensions. 
Thus,  though  80  near  to  the  home  of  cholei'a,  th© 
Andaman  Islands  have  never  been  viKiled  by  the 
diHeaJie.  Similarly,  Australia  and  New  Zealand 
hitherto  have  enjoyetl  practical  exemption.  The 
same  can  he  Mlvanced  of  the  Pacific  Tslandi^,  tlie 
Oape  of  Good  Hope,  the  west  coast  of  Africa, 
Orkney  and  Hhetland^  Tcehmd,  the  Faroe  Islands, 
and  many  of  the  islands  of  the  Atlantic. 

!U  unequal  dljf union  in  the  f^tuhmic  mid  epitl^mtr 
rtrea^.— Although  cholera  iii  always  prt^Beut  in  some 
jiart  of  the  endemic  area  in  Bengal^  it  is  not  etjually 
diftused  there,  nor  ia  it  ^|ually  common  at  all  hjeaaonji 
and  every  yean  Thus,  even  within  this  area,  tben*  ai^ 
pk<;es  which  enjoy  an  absolute  or  a  relative  immunity, 
and  there  are  seEisons  and  ynars  «if  special  prevalence. 
It  has  alno  to  Ije  reujarkeil  that  the  seiisonof  imniiinity 
for  one  place  may  be  the  seastm  for  prevalence  in 
another  pluce,  and  men  verM.  The  same  observations 
apply  to  the  ai^aa  of  epidemic  ext^?Tmton. 

When  cholera  extends  as  an  epidemic,  its  courtie 
is  often  singularly  errrttic.     Some  place^i,  appai'ently 
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in  the  direct  line  of  advance,  are  passe<l  over,  to 
be  attacked  perhai>s  at  a  later  period.  Similarly, 
certain  districts  of  a  town  may  be  spared,  while  other 
imrts  of  the  same  town  are  ravaged  by  the  disease. 

Local  cofiditio)is  favour iiig  its  preseiice. — On  the 
whole,  it  may  be  said  that  low-lying  districts, 
particularly  those  along  the  banks  of  rivers,  are 
more  subject  to  the  disease  than  high  and  dry 
situations ;  and  that  overcrowding  and  unhygienic 
conditions  generally  conduce  to  its  prevalence.  The 
principal  and  special  element,  however,  which  deter- 
mines the  diffusion  of  cholera  is,  undoubtedly,  the 
character  of  the  water  supply. 

Cholera  in  the  maiyi  a  water-borne  disease,  entering 
by  the  stomach. — -From  time  to  time  many  theories  of 
the  cinjse  and  nature  of  cholera  have  been  put 
forward,  most  of  them  very  absurd  and  manifestly 
incorrect.  Most  of  these  have  now  been  definitely 
abandoned  in  favour  of  the  tlujory  that  the  cause  of 
cholera  is  a  8|)ecific  germ  which,  in  the  main,  is 
water-borne.  The  evidence  in  favour  of  tliia  view 
may  be  regarded  as  being  almost  conclusive,  although 
there  is  still  some  room  for  doubting  wliether  the 
germ  itself  has  really  been  discovered. 

The  earliest,  and  still  one  of  the  most  t<jlling 
pieces  of  evidence  in  favour  of  the  water-borne  theory 
of  the  diffusion  of  cholera,  we  owe  to  the  late 
Dr.  Snow.  In  August,  1854,  cholera  was  epidemic 
in  parts  of  Tjondon,  notubly  in  the  neighlK>urhood  of 
St.  Anne's,  Golden  Square..  A  child  at  40,  Broad 
Street,  after  an  illness  of  three  or  four  days,  died 
of  the  disease  on  the  2nd  of  September.  The  dis- 
charges from  the  patient  had  been  thrown  into  a 
leaky  cesspool,  which,  as  was  subso(iiiently  discovered, 
drained  into  a  well  only  three  fe(»t  away.  This  well 
supplied  the  neighbourh(X)d  with  drinking-water.  On 
the  night  of  the  ,"'lst  of  August  cholera  broke  out 
among  those  who  used  the  water  of  this  j)articular 
well,  very  few  escaping  an  attack.  On  the  2nd  of 
September   a   lady  died   of   cholera   at   Uampstead. 
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Attention  wm  spactally  ealleit  to  ttiis  lady'i  cftMi,  iH 

hithrrto  the  tlLsi^ahe  had  not  benii  geeii  in  thiit  district. 
On  inquiry  it  w^is  fouud  that  ^Iw  harl  lx*f*n  hahitually 
suppUi^l  with  ilrinktng-wui^r  fvoin  tlic  Itrtmd  Sti'eet 
wt*U  referrt^l  to^  as  sht?  hiwl  f^irnierlj  i*eai*jed  in 
iVroftd  8trf*el,  and  hiwl  rcUiined  a  liking  tor  the  water 
fi^oni  thi^  [mrtkular  well.  She  drank  aowe  of  the 
water  which  had  t*t^en  procurMl  on  the3lHt  of  August, 
both  on  tliat  day  and  ai^tain  on  the  1st  of  September. 
On  the  latter  day  *ihe  waa  seized  with  cholera,  A 
tiiect%  on  a  vJKit  to  thi^  Ifluly,  also  drank  some  of  the 
saDie  water ;  slie,  too,  was  attacked  V>y  cholem,  and 
died.  A  servant  also  drank  the  water ;  although  she 
liutfered  to  80rue  extt^ntj  she  recovereti.  So  far  its 
could  lie  ascertained  by  eaT-eful  inquiry,  these  people 
had  bad  no  connoction  whatever  with  the  cholerA 
district  exK*pt  thraugh  the  water  fetched  from  this 
particular  Bi-oad  Street  w^ell.  C'holera,  as  mentioned, 
wfts  not  epidemic  at  Hanqistead  at  the  time.  The 
inference  that  the  germ  had  l»©en  conveyed  in  the 
polluU^d  watei"  is  difficult  to  avoid. 

Another  t^markable  illuKtrntion  of  the  diffusion  of 
the  cholera  germ  by  water  i;^  supplied  by  the  ii^eent 
epidemiii  in  Handnirg.  At  the  time  the  hygienic 
conditions  under  winch  the  iidialutants  of  the  ci>n- 
tiguous  cities  of  Hamburg,  Altona,  and  Wandsbeck 
lived  were  practically  identical,  sa%e  in  the  mutter 
of  water  supply,  Hamburg  and  Altona  both  drew 
their  water  from  the  Ell>e ;  but^  whereAiJ^  the  water 
distdhuted  to  the  people  of  Altona  was  most  carefully 
filtered,  that  supplied  to  the  |jeopk  of  Hamburg  was 
simply  pumped  up  from  the  river  and  i>as*ed  directly 
into  the  mains  without  filtration  or  purification  of 
any  description  The  Waudsbnck  water  came  from  a 
lake,  and  was  filtered.  In  Hamburg,  during  the 
epidemic,  there  were  8,605  deaths  from  choleraj  Bi^ual 
to  134  per  thousand;  whereas  in  Altona  only  328 
rleaths  occurred^  equal  to  2*1  per  thousand.  The  death- 
rate  in  Watidsheek  was  similar  to  that  of  Altona 
Hamburg  and  Altona  are  contiguous,  and  practic 
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one  city.  At  one  j>art  a  street  forms  the  boundary 
between  the  municipalities.  On  one  side  of  this 
street,  the  Hamburg  side,  there  were  numerous  cases 
of  cholera  ;  on  the  Altona  side  there  were  no  cases. 
The  houses  on  both  sides  of  the  street  were  of  the 
same  character  and  occupied  by  the  same  class  of 
people.  The  only  difference,  so  far  as  could  be  ascer- 
tained, was  in  the  water  supply  :  the  houses  on  the 
healthy  side  of  the  street  received  Altona  water ; 
those  on  the  cholera-stricken  side,  Hamburg  water. 
It  was  remarked  that  a  certain  group  of  houses  on 
the  Hamburg  side  remained  free  from  the  disease.  On 
investigation  it  was  found  that,  unlike  the  other 
houses  on  the  S4ime  side,  these  houses  derived  their 
water  supply  from  an  Altona  main. 

As  regards  its  relation  to  the  water  supply,  this 
Hamburg  epidemic  is  the  exact  counterpart  of  what 
happened  in  South  fjondon  in  1854.  Formerly  this 
district  was  supplied  with  water  by  two  companies — 
the  Southwark  and  Vauxhall  Company  and  the  Liim- 
beth  Company.  Both  com[>anies  drew  their  water 
from  the  Thames — the  latter  from  near  Hungerfortl 
Bridge,  the  former  from  near  l^ttersea  Fields.  The 
epidemic  of  cholera  which  visited  London  in  1849 
was  especially  severe  in  South  London.  Subsecjuently 
the  Laml)eth  Company  removed  its  intake  higher  up 
the  river  to  Thames  Ditton,  and  consequ(»ntly  the 
water  it  suj)plied  at  the  time  of  the  1854  epidemic 
had  improved  in  (|uality.  The  Southwark  and  Vaux- 
hall Company  did  not  change  their  inUike,  and  in 
1854  they  were  still  drawing  their  supply  from  the 
river  near  Battersea  Fii^lds.  When  cholera  visite<l 
London  in  that  year,  the;  death  rate  from  the  disease 
in  the  houses  suppli(»<l  by  the  Southwark  and  Vaux- 
hall Company  amounted  I  to  l.").*]  j>er  10,000  inhabitants, 
whei*eas  that  in  houses  siipplit^d  by  the  Limbeth  (Jom- 
pany  was  only  lM>  j>er  10,000.  The  mains  of  th(^  two 
companies  ran  side  l)y  side,  sonn*  houses  receiving  the 
water  of  one  company,  sonie  that  of  the  other. 

During  the  llandjurg  epidemic  it  was  also  found 
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Uiat  the  iJicidence  of  cholera  was  three  times  great*?r 
amcmg  tii*>ie  who  useti  the  town  water  than  among 
tbins**  who  j^ot  tlieir  supplieis  fron>  well.H.  Tht^Jie^  and 
many  similar  facte  wbicli  miglU  i»e  aflHuceJ,  clearly 
ptiint  (u  water  iis  a  principal  m(.tlium  for  the  {lirtnsif*u 
of  the  cholera  g*?rm. 

The  vims  contnm^ti  in  ift6  ditj^cln. — E^^dence, 
etjually  eonclusive,  tends  to  show  that  the  germ 
on  being  swallowed  by  m^ti  multipliers  in  hiis  ali- 
mentary canal,  and,  on  being  voided  in  the  dejecta, 
8ul:«equentiy  finds  its  way  liy  a  route  more  or  less 
direet  to  wat^r  again,  in  which,  under  favoui^ahlo 
conditioiiR,  it  eontinueR  stlM  further  to  multiply.  Aii 
illaatration,  amounting  ahutw^t  to  pr(w>f,  of  the  faet 
that  the  gei  in  of  cholera  is  eiintainwl  in  the  stools  of 
i*holera  patient**  is  supplitHl  by  Maenaniara.  Some  of 
the  charact^^ristic  rice-water  dificharge  from  a  cholera 
patient  got  nii3tt*d  accidentally  with  a  few  gallons  of 
water.  This  was  exposecj  to  the  sun  for  twelve  houra. 
Early  the  following  morning  nineteen  persona  each 
drank  about  an  ounce  of  ih^  mixture.  Within  thirty- 
six  hours  five  of  the-se  nineteen  persona  were  seized 
with  cholera. 

Vonditiofis  of  inftetWfi  are  tcmiphx, —  It  iw  evident 
that  the  ingestion  of  the  germ  i^  a  necessjir)'^  ci>n- 
dition  for  the  production  of  the  disease,  but  there 
are  many  facts  which  render  it  equally  evident  that 
thb  is  not  the  only  confiition.  Were  it  the  imly  con- 
dition, then  every  on<^  of  those  individuals  referred  to 
by  Macnanmra  would  have  sickened.  Wliat tlieother 
necesaary  condition**  may  l>e  it  is*  hard — in  the  present 
state  of  knowledge,  imfMissible — to  nay. 

There  m  reason  to  Wlieve  that  not  only  arc  the 
cotiditions  c^miplicated  as  regards  the  auiiceptibihty  of 
the  individual^  Init  also  that  they  ai'e  equally  com* 
plex  jw  rc^gardn  the  genu  itself  in  n^lation  to  its 
pat!in*ri.iiic^  prolifei'jiting»  nw\  dilfusing  prop+Tties. 

Tilt*  icrrill  n€  vhA^U^wnn—Enrly  viturs.  —  Since 
Kuropi^an  |withol<tgi.sts  hrMt  directed  their  attention  to 
the  subjectj  numy  views,  i\^  we  have  said,  have  l^eii  en- 
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tertaiiied  as  to  the  exact  nature  of  the  cause  of  cholera. 
Some  of  these  views  were  of  the  most  fantastic  descrip- 
tion. Mysterious  atmospheric  and  telluric  conditions 
were  invoked,  and  only  a  very  few  years  ago  supersti- 
tious notions  worthy  of  the  Middle  Ages  were  freely 
ventilated  even  in  higli  places  and  by  educated  minds. 
Among  those  who  ventured  to  formulate  definite  and 
more  reasonable  hypotheses,  some  considered  that 
cholera,  like  the  more  familiar  exanthematous  fevers, 
was  directly  contagious.  Others  thought  that  it  was 
not  directly  contagious,  but  that  it  was  communicated 
by  the  evacuations  of  the  sick  after  these  evacuations 
ha<l  undergone  some  peculiar  fermentative  process  out- 
side the  human  body.  Others,  again,  as  Von  Petten- 
kofer,  regarded  the  virus  as  a  chemical  ferment  which 
developed  in  the  soil  under  certain  unknown  epidemic 
conditions. 

Discovery  of  the  comma  hacUln^. — Since  the  rise 
of  the  germ  theory  of  infective  disease  most  of  these 
sjKiculations  have  been  detinitely  abandoned,  or  have 
received  more  precise  expression  in  the  view  that 
cholera  is  caused  by  a  certain  bacterium,  known  as 
the  comma  bacillus  or  cholera  vibrio,  which  Koch 
found  to  be  pn;sent  practically  invariably  in  the 
stools  and  intestinal  contents  of  cholera  patients. 
This  bacterium  Koch  tirst  discovered  in  K<rypt  in 
1883.  Believing  in  its  importance,  he  afterwards 
proceeded  to  India  on  a  special  mission,  and  there, 
in  Calcutta,  in  1884,  he  found  the  same  bacterium  in 
the  intestinal  contents  of  forty  two  fatfil  cases,  and  in 
the  stools  of  thirty  other  cholera  patients  :  in  fact,  he 
found  it  in  eveiy  case  of  the  disease  examined. 
Moreover,  he  entirely  failed  to  find  it  in  any  other 
disease  or  in  healthy  discharges.  These  observation.s, 
so  far  as  they  concern  the  pr<  si'nce  of  the  comma 
bacillus  in  cholera  stools,  have  been  abini(hiiitly  con- 
tinued by  many  other  workers  :  so  that  11h'  }>resence 
or  abseiKM^  of  this  baet<Tium  is  now  re«j:arde<l  as  a 
trustworthy  and  valuable  practical  test  of  the 
choleraic  or  non-choleraic  nature  of  any  given  case  of 
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Intestinal  flux;  and  thLa  evon  liv  thn  opponents  of 
Koch*x  special  vit5w  us  to  th*?  nutun'  of  tlit?  i^+lation- 
ship  of  t!ie  bHctenuni  in  nuestioh  to  the  di^eaBf^  witli 
which  it  18  BO  intimttteU*  a.ssociat^d.  If  otdy  i>n 
aceount  ut  \%%  ditignoi^tie  value,  the  et>inma  Imcillus 
therefore  i^  an  f>fgani«nn  of  iinportfluce  ;  but  as  many 
high  authorities  i*egard  it  lu^  a  necensiiry  coneomitftnt  J 
and  even  as  ihv  acttial  genn  ami  true  raus*'  of  Asiatic 
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cholera,  the  vibrio  acquires  an  im|>ortance  of  thr  lir^t 
rupk. 

T/i*'  rommtt  bncifhiJif ;  fh^eriptitrfi, — The  rfirinna 
liadlltis  (Fig.  51)  in  a  very  niinuU?  organism^  1  %1  t4> 
2  inieromilliUK'treii  in  lejijt^fh  by  ^'>  to  'G  inicix>nrilli- 
nieti^si  in  diumeter— idwiut  half  the  length  and  twit-e 
the  thickness  of  the  tuWrcIc  bacillus^  It  m  genera!l/j 
slighlly  cnrved,  like  n  comma  ;  hence  itf4  nama^ 
Afu*r  approfiriate  stviining,  nt  i?ach  end,  or  at  one 
enti  only,  Hagella  can  \w  distitj^aiiwliwl  ,  aonictimes 
one,  soiiietiiiieH  ( though  le^s  ftvipiently)  two.  Tht»e 
thigella  (ire  of  consid*»rable  Umgth — from  one  to  tive 
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times  that  of  the  body  of  the  bacterium ;  their 
extreme  tenuity  renders  them  difhcult  to  see  in 
ordinary  preparations.  The  liagella  are  not  always 
present  during  the  entire  life  of  the  parasite.  In 
virtue  of  this  appendage  the  bacillus  exliibiU  very 
active  spirillum-like  movements.  The  individual 
bacilli  when  sttiined  show  darker  parts  at  the  ends 
or  at  the  centre,  suggesting  the  possibility  of  spore 
formation ;  this  point  has  not  been  definitely  settled. 
Sometimes  in  cultivations  two  or  more  bacilli  are 
united,  in  which  case  an  S-shaped  body  is  the  result ; 
or  it  may  happen  that  several  bacilli  are  thus  united 
together,  producing  a  s[)irillar  appearance. 

The  comma  bacillus  is  easily  stained  by  watery 
solution  of  fuchsin,  or  by  Loffler's  method,  dried 
cover-glass  films  l)eing  used.  Dilute  solution  of 
methyl  violet  mixed  with  the  intestinal  contents  and 
placed  on  a  slide  suffices  for  partial  staining. 

The  bacillus  grows  best  in  alkaline  media  at  a 
temperature  of  from  30^  to  40^  Cent.  Growth  is 
arrestetl  below  15",  or  above  42°  Cent.  ;  a  tempera- 
ture over  50°  Cent,  kills  the  bacillus.  Meat-bi-oth, 
milk,  blood  serum,  nutnent  gelatine,  or  potato,  are 
all  suitable  culture  media.  Nutrient  gelatine  and 
potato  are  the  most  convenient  for  diagnostic  purposes. 

In  gelatuie  plate-cultivations  minute  white  points 
appear  ;  around  these  the  gelatine  liquefies,  and  the 
colonies  of  bacilli  sink  into  funnel  or  bubble  sha))ed 
de[)ressions.  By  the  end  of  the  second  or  third  day 
the  cultivation  is  besprinkled  with  such  dej)ression8, 
liquefaction  spreading  peripherally  until  it  involves 
the  entire  surface  of  the  <(ehitine.  The  colonies  are 
white  or  yellowish,  very  irregular  in  shape,  granular, 
and  shining  like  so  many  particles  of  ground-glass! 
Later  they  asoume  a  i)eculiar  roseate  hue,  said  to  be 
absolutely  characteristic. 

In  gelatine  stab  cultures  the  growth  at  fii-st  is 
most  active  near  the  surface ;  later,  the  colony  sink- 
ing,  liquefaction  advances  most  below  the  surface  so 
the  gelatine,  so  that  a  bubble-shaped  appearance  if 
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then  produced.  Later  «t»Jl,  n^  (growth  proceeds 
along  the  needle  track ^  a  titi^er*«Viaped  Hi)uefHCtion 

results,  wtiich  in  tluie  extendi  to  the  mdes  of  th^ 
tulje.  At  the  bottom  of  the  liqueBrd  area  there  is 
mi  liccuTjmhition  of  a  white  mass  of  biict-erin  ;  &t  the 
top  a  scum  of  biiclerifl  in  variouK  itiiges  of  degeucm- 
tion  19  formed.  Theise  cultures  may  die  after  live  or 
mx  weeks* 

Agar  is  not  Ikjuefied,  und  in  it  the  eultivations 
retain  their  \italitj  longer.  On  potato^  at  20^  to 
30^  Cent^  tlie  culture  appeaiiB  as  a  thin,  brown ish, 
porcelain-like  tllui.  in  broth,  some  of  the  bat^ilLi 
form  a  ictiin  on  the  surface ;  othcn*,  falling  in 
maaaea  to  the  bottom,  leave  the  body  of  the  liquid  clear* 

Although,  taken  together  and  in  coiytinetion  witl|| 
the  morphological  ap|*earanees,  these  culture  eharao^ 
tera  are  fairly  distinctive,  nevertheless  certain  other 
brtctena,  Ruch  as  Fiukler's  spirillum,  l>ehave  v 
eimilarly  ;  »nd,  as  the  microseo|iic  features  of  ihe^ 
other  bacteria  in  some  instances  are  very  much  ] 
those  of  the  cholera  vibrio,  a  mihitake  m  easily  mada^ 
The  production  of  what  h  known  as  "cholera  red" 
by  the  addition  of  pure  s^uljiburic  acid  (iudol  inaction) 
to  a  cultm-e  in  pepfoTiiHed  limth^  is  also  not  quite 
distinctive  of  the  cholera  vibrio,  for  a  similar  reaction 
is  produced  by  somt:  other  bacilli. 

In  careful  and  pmctisetl  hands  the  diagnosis  of 
cholrra  by  tire  microscopic  and  crdtural  chaiucters  of 
the  vibrio  may  be  mmie  with  practical  certainty* 

lit  the  rotmna  bncUhiB  the  iferrn  itf  ahoirnt  ?-^ 
Althou^^h  it  may  b**  safely  asserted  that  cholera  is 
intimately  n^ssociated  with  the  connua  bacillus,  it  does 
not  necessarily  follow  that  this  organism  is  the  c^niie 
of  cholera.  Many  attempts  have  l>een,  and  are»  being, 
made  to  establisli  such  a  relationship.  Kevertheless, 
what  may  V>e  considei**d  as  ai>soluto  proof  is  Sjitill 
wanting ;  such  proofs  as  alone  can  be  aflbrded  by 
the  production  in  man,  or  in  the  lower  animali;,  of  a 
disease  in  every  i^i^peet  like  cholera  by  tlie  adminis- 
tration   of    pure    cultures   of  the   comma    bacilluj^ 
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Short  of  this  the  pixx)f  may  be  said  to  be  ahuost 
complete  ;  indeed,  by  not  a  few  the  causal  relationship 
of  the  bacillus  to  the  disease  is  considered  as  established. 
Since  Koch  first  announced  his  discovery  many 
facts  having  a  bearing  on  the  subject  have  been 
brought  to  light,  some  in  favour  of  his  views,  some 
ai»parently  militating  against  them. 

(1)  It  has  been  found  that  there  are  several 
bacilli  with  morphological  and  cultural  characters 
closely  resembling  those  of  the  cholera  comma,  not- 
ably the  Finkler-Prior  bacillus  of  cholera  nostras, 
Lewis's  saliva  comma  bacillus,  many  of  the  comma- 
shaped  bacilli  discovered  by  Cunningham,  and  certain 
species  found  in  river  water.  Koch  and  others 
maintain  that,  though  morphologically  similar,  those 
other  bacilli  behave  so  differently  in  culture  media 
that,  biologically,  they  may  be  considered  as  specific- 
ally distinct  from  the  cholera  vibrio. 

(2)  Cultures  of  pure  bacilli  have  many  times  been 
swallowed  by  way  of  experiment ;  yet,  although  in  a 
few  instances  diarrha^a  with  comma  bacilli  in  the 
stools  has  resulted,  in  perhaps  no  instance  has  true 
cholera,  much  less  fatal  cholera,  been  produced.  On 
this  account  it  is  held  by  some  that  the  comma 
bacillus  cannot  be  regarded  as  the  germ  of  cholera. 
Against  this  it  is  advanced  that  other  factors  must 
be  present  to  insure  the  induction  of  cholera  by  such 
experiments  ;  for  example,  a  suitable  and  peculiar 
condition  of  the  body,  possibly,  as  Huchner  suggests, 
some  second  and  as  yet  unknown  micro-organism. 
Buchner  therefore  n^gards  cholera  as  the  result  of  a 
mixed  infection.  Moreover,  the  cholera  vibrio,  like 
other  i)athogenic  bacteria,  may  lose  through  cultiva- 
tion, or  otherwise,  its  virulence  while  retaining  its 
morphological  and  cultural  ijualities. 

(3)  A  few  cases  of  what,  from  a  clinical  point  of 
^  iew,  aj)pears  to  ])e  true  cholera  have  heen  observed 
in  which  the  most  careful  and  most  prolonged  bac- 
teriological examinations  fail(?d  to  detect  the  comma 
bacillus.     Therefoi-e,  it  has  been  advanced,  as  cholera 
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cun  oeciir  without  the  cotntim  bacilJua,  the  tximuift 

bacilJus  eatinot  W  the  cause  of  choletn*  Agttin»t 
t)u§  it  hits  Ijcen  said  t(mt  these  observiitious  were 
defective  ;  thiit  although  the  tiaeillu^^  wtui  not  founds 
it  by  no  tncaiis  follows  tliat  tlifs  bacillus  waa  not 
preseiU  at  sonic  tiuie  in  tlit^  cn^e, 

(4)  The  comma  Imoillus  has  been  observed  in  the 
stooU  of  intiividtiais  who  did  not  at  the  time  or  after- 
wards sudor  from  cholera.  To  this  it  is  answered 
that  although  one  (vf  the  necessary  conditions  for  the 
production  of  cholera  was  present^  othersj  equally 
necetisary^  wcro  absent.  Possibly,  as  Pettenkofer  re- 
in urked^  for  th(4  production  of  an  attack  of  cholera 
tiiree  things  njig)it  be  necessary,  X,  Y^  oud  Z,  The 
comma  bacillus  may  be  I  he  X^  but  in  the  absence  of 
the  Y,  certain  local,  and  of  the  Z,  certain  persona) 
conditions^  disease  docs  not  refiuH. 

(5)  It  hm  been  found  impossible  by  the  administra- 
tion of  comma  bacilli  to  pt^ucein  the  lower  animala} 
true  cholera,  or  any  condition  with  clinical  symptoms 
closely  resembling  cholera.  Koch  and  others,  in 
certain  experiments  on  guinea-i>igS|  acting  on  the 
sujiposition  that  the  acid  in  the  stomach  kilhxl  the 
bacillus,  neutralised  this  by  the  administration  of 
sodium  carbonate,  and  paralysed  the  intestine  by 
intraperitoneal  injections  of  tincture  of  opium.  In 
this  way  they  chiim  to  liave  succeeded  in  killing 
guinea- [li^s  with  symptoms  to  a  certain  extent  liko 
those  of  choleni.  There  are  many  sources  of  fallacy  in 
this  experinient,  as  has  lieen  pointed  out  by  Klein  acid 
othera  Exactly  sirailar  results  can  be  got  by  Uhing  the 
Finkler- Prior  and  other  bacilJi.  The  most  pmmising 
exj>eriments  in  this  direction  are  those  by  Jablotny 
on  the  ground  sijuirrel,  Sfwniioplnluji  guUatuit,  By 
administertng  to  thi^i  animal  comma  cultures  in  alka^ 
line  media  a  disease  in  many  n^spwts  like  cimlem  was 
produced  ;  and,  in  the  iutcstlnea  and  discharges  of 
the  animals  experimented  on,  cholera- like  pathoJogical 
ehjuiges  were  found^  as  well  as  comma  bacilli* 

Varutbiliit/   of   the    rhofcm    microhc. --  UikCiGno- 
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logical  studies,  always  difHeult^  are  extremely  so  in 
the  case  of  the  cholera  microbe  owing  to  its  aj^ecial 
liability  to  variation,  both  in  its  morphological  and 
in  it^s  pathogotiic  characters.  On  thb  sutiject  Haffkitie 
remarks  :  *'  When  the  cholera  bacillus  was  first  dis- 
<Xivereci  its  [iroperties  were  descrilicd  with  extreme 
precision^  which  helped  in  concentrating  for  a  long  time 
all  at  tidies  on  well-detined  and  carefuHy  chosen  s-ipeci- 
mens.  Little  by  little^  as  the  field  of  oliservation  grew 
larger,  a  nuuiber  of  varic^ties  have  been  found  with 
eharacteristics  differing  so  largely  as  to  annihilate 
almost  completely  the  original  description.  When  we 
open  the  intestine  of  deceased  choleim  patieiit^i  and  in* 
yestigate  the  micix>bes  there,  the  adof  ited  methods  will 
bring  to  the  sni'face  vibrios  in  which  the  external 
fornis,  instead  of  the  churacteristic  comma  or  spirillum, 
will  vary  between  a  coccus  and  a  straight  thread;  the 
number  and  disposition  of  the  cilia,  the  secretion  of 
acids,  the  foi^m  of  growth  in  broth,  will  vary  ;  instead 
of  giving  in  gelatine  a  discrete  and  wcil-detined  Hgur© 
of  ■  liquefaction,  the  variation  will  extend  from  the 
complete  loss  of  this  property  to  a  rapid  dissolution  of 
the  whole  medium ;  there  will  be  varieties  which 
grow  luxuriantly  in  given  media,  and  others  which  do 
not  grow  there  at  all ;  some  will  l>e  phosphorescent  in 
the  dark  J  and  othei^  not ;  some  wdl  give  the  indol 
reaction,  and  others  will  be  deprived  of  this  jirnpcrty, 
and  BO  on.  The  first  thing  to  Ije  dowe  is  to  select 
carefully  among  these  the  most  typical  specimens, 
rejecting  the  others,  and  then  t-o  try  their  pathogenic 
power.  We  shall  find  sucli  a  divergence  in  strength 
that  the  extreme  forms  will  not  be  believed  to  l>e  the 
cholera  species.  There  will  l>e  commas  deprived  of 
any  vinalence  demonstrable  on  animals,  and  others 
which  will  kill  th^  most  resistant  H\mQ\i%.  8ome  will 
be  fatal  to  a  guineu-pig  at  a  dose  of  1, 100  of  a  culture 
tube,  and  othcm  harmless  in  doses  500  times  stronger. 
The  average  comma  dies  out  when  introduced  under 
the  skin  of  an  adult  animal ;  others  will  spread  in  the 
BjBtem   and   give  rise  to   a   fatal   septicemia.     The 
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ordinary  coin»va  will  bi^  without  efli^t-t  on  hitiX^ :  but 
several  s|)ecijno»s  have  lieeu  Uolatecl,  antl  believ<>d  to 
bo  ty|rtcal»  which  eivsily  kilk*i!  pijjeotis  by  bypuderitiie 
or  i  n  tram  use  uhir  injection.  I  believe  to  be  of  gvent 
viihif  the  iiiethcKi  workt^d  out  by  PfeilTiM'  foi"  vom- 
paring  ait  fiuch  varieties  with  otit^  se^lefted  a«  typieaf, 
which  lie  emph>yf*dfur  the  prej>aration  of  an  antitoxic 
lieruni.  This  urethod  Tivill  l)e  found  of  efficient  help 
in  diHtinguishing  sp^cinieas  of  the  ;:frf'atest  aBinity 
with  the  nvernge  cholera  coninm.  But  once  such 
Hpecimi^nfj  are  «i4e4]tfd  and  their  parti rnlar  pr<*j>ertie8 
studied  they  lK.^|»iii  to  chttnge  from  the  lirKt  ^\\y  ihey 
are  intrcwlueed  into  the  lalioratory,  and  no  calculation 
biised  on  tlieKf*  studies  is  po&Lsible.  In  a  case  quoted 
iiy  M.  Metclmikotr,  the  proi)ortion  of  the  imtlitl 
jM>wer  of  the  microbe,  an*!  the  Btrt^ngth  it  showed  at  a 
later  triab  was  as  75  to  1^  llie  iriicroln*  having 
gradually  sunk  to  I  75  of  itH  initial  virulence/^ 
The^e  retnarks,  by  so  giT*iit  a  inastt^r  of  the  subject, 
whilst  they  indicate  a  wny  of  reconciling  many  n[> 
parent  di8crepancies  in  matters  of  fact  and  ditiferences 
in  the  conclusions  arrived  at  by  diHerent  hact^ri* 
ologist^,  and  whilst  tliey  indicate  a  key  to  many  of 
the  clinical  features  of  eliolera^  teucli  us  caution  in 
^wjcepting  as  proved  tlie  causal  rehdionship  of  the 
cholera  vibrio  to  the  disease  with  whicii  it  is  so 
invuriably  asr^oeiated, 

!Sl  III U torn n. — An  attack  of  cliolem  commenceB 
in  one  of  two  ways  ;  either  it  may  tiupervene  In  the 
ooui-se  of  what  appeiirs  t^J  be  an  ordinary  case  of 
diarrhii*a^  or  it  may  come  on  sufklenly  and  without 
any  well-nuirked  prodromal  feta^^e.  During  ciiolera 
epideniicH  dlarrhiea  in  unusually  prevalent  It  is  a 
connnon  observation  that  at  ftuch  times  an  atl^ick  of 
tfiis  hitter  nature,  after  a  day  or  two,  may  assuuje  the 
eharact^rrs  of  true  cholerii.  The  preliminary  looseness 
i  u  sue  1 1  eases  is  called  the  *  *  piiei  \  \  on  i  to  ry  d  ia  vv  h  tea. '  * 
Whether  tins  IcKweness  is  specifieally  related  to  the 
8ubae4{uent  attack,  or  whether  it  i%  of  an  ordinary 
catarrhal  or  bilious  type  and  act»  aiujply  by  predis- 
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posing  to  the  specific  disease,  has  not  been  determined. 
Possibly,  owing  to  a  catjirrhal  condition— in  itself 
non-ppecitic— the  resisting  power  of  tlie  mucous  mem- 
brane is  impaired;  possibly,  in  diarrhcea,  the  large 
amount  of  fluid  in  the  gut  affords  a  favourable 
medium  for  the  cholei-a  germ  to  multiply  in.  Besides 
diarrha^a,  other  prodromat^,  such  as  languor,  depres- 
sion of  spirits,  noises  in  the  ears,  etc.,  are  sometimes 
noted. 

When  true  cholera  sets  in,  profuse  watery  stools, 
painless  or  associated  with  griping,  and  at  tirst  faecal 
in  character,  pour,  one  after  the  other,  from  the 
patient.  Quickly  the  stools  lose  their  faecal  character, 
becoming  colourless  or,  rather,  like  thin  rice  water  con- 
taining small  white  flocculi  in  suspension.  £normou8 
quantities — ^  pints  —  of  this  material  are  genendly 
passed  by  the  patient.  Presently  vomiting,  also  pro- 
fuse, at  tirst  i^erhaps  of  food,  but  very  soon  of  the 
same  rice-water  description,  su|>ervenes.  Cramps  of 
an  agonising  character  attack  the  extremities  and 
abdomen  ;  the  implicated  muscles  stand  out  like  rigid 
bars,  or  are  thrown  into  lumps  from  the  violence  of 
the  contractions.  The  patient  may  i-apidly  pass  into 
a  state  of  collapse.  In  consequence  princijmlly  of  the 
loss  of  fluid  by  the  diarrhcea  and  vomiting,  the  soft 
parts  shrink,  the  cheeks  fall  in,  the  nose  becomes 
pinched  and  thin,  the  eyes  sunken,  and  the  skin  of 
the  fingers  shrivelled  like  a  washerwoman's.  The 
surface  of  the  body  becomes  cold,  livid,  and  bedewed 
with  a  clammy  sweat ;  the  urine  and  bile  are  su\> 
pressed  ;  respiration  is  rapid  and  shallow  ;  the  breath 
is  cold  and  the  voice  is  sunk  to  a  whisper.  The  pulse 
at  the  wrist  soon  becomes  thready,  weak,  and  rapid, 
and  then,  after  com  in  t(  and  going  and  feebly  fluttering, 
may  disappear  entirely.  The  surface  temperature 
sinks  several  degrees  below  normal  —  O.T  or  94'; 
whilst  that  in  the  rectum  may  be  several  degrees 
above  normal — 10  T  to  105^  The  patient  is  now 
restless,  tossing  about  uneasily,  throwing  his  arms 
from  side  to  side,  feebly  complaining  of  intense  thirst 
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and  of  n  I  111  Filing  foiling  in  thr  chest,  and  racked 
with  cramp*  Although  iipntlietic,  Iho  mind  generally 
remains  clear.  In  <»tlier  instances  the  patient  may 
wander  or  pa^  iiit-o  a  coiimtO!^  Abate, 

This,  "the  a Igicie  stage '' of  cholera,  may  termin- 
ate in  one  of  three  ways — in  deaths  in  rapid  eonva- 
leficence,  or  in  febrilt^  reaction. 

When  deatli  from  collapse  supervenes,  it  may  do 
so  at  any  time  from  two  to  tliirty  hours  from  the  com* 
meDcement  of  the  aeizure,  usually  in  from  ten  to  twelve. 
On  the  otlier  hand,  the  gradual  ccss/ition  of  v^vmiting 
and  purging,  the  reappearance  of  the  puUe  at  the 
wriHt,  and  the  return  of  some  >*'arnitU  to  the  surfKce 
niay  hern  Id  convales<?eni.'e.  In  Ruch  a  case,  aft*^r 
many  hours^  the  secretion  of  urine  return si,  iind  in  the 
courhc  of  a  few  day»  the  patient  may  Ije  practically 
well  agtiin.  I^sually.  howe^er,  on  the  cessation  of  the 
more  acute  synjptoms  of  the  algid e  stage,  a  condition, 
known  oa  **  the  stngcj  of  reaction/'  is  develojied. 

HeaHion ;  *-holrra  hfphoid, — When  the  patient 
enters  on  tins  sta^e  the  snrfMce  of  the  \\{M\y  becom 
warmer,  the  pidse  returns  at  the  wrist,  the  fa<*e  fills 
out,  restlessness  di^apfH^ars,  urine  mny  l>e  isecreted, 
and  the  motions  diminish  in  numljer  and  amount, 
becoming  bilious  at  the  same  time.  Coincident ly  with 
the  subsidence  of  tlie  nmre  urgent  symptoms  of  i\\% 
al|ririe  stage  and  tlds  genend  improvenient  in  the 
ftppearHnee  of  the  jiatient,  a  feiirik^  condition  of 
grt*at*'ror  less  fte verity  miiy  develop.  JVJinor  degreei 
of  thirt  reaction  generally  suhsiide  in  a  few  hours  ;  but 
in  more  severe  cases  the  febrile  Btate  becomes  aggra- 
vated, and  a  condition  in  many  re.«ipect«  clo«fdy  reiwm* 
blinji  typhi*id  fever,  ^*  cholera  typhoid/'  ensues.  This 
febrile  or  p>sihly  typhoid  state  nuij  last  fron*  four  or 
live  day**  to  perhaps  a  fortnight  or  even  longer.  In 
severe  cas^s  tlve  fnee  is  flushed,  the  tongutt  brown 
and  dry,  and  there  nisy  be  delirium  of  a  low  typhoid 
character  with  tix^mor  arid  subsultus ;  or  the  patient 
may  sink  into  a  fieculiar  torpid  condition.  The 
motions  are  now  either  greenish  or  like  pea^aoup,  and 
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ni!iy  contain  a  larger  or  smaller  amount  of  blood ;  at 
the  same  time  they  are  very  offensive.  The  reappear- 
ance of  urine  may  l)e  delay tnl  from  two  to  six  days  ; 
at  first  scanty,  high-coloured,  cloudy,  albuminous, 
and  containing  castas,  it  gradually  becomes  more 
profuse,  paler,  and  with  less  albumin.  Though  at 
first  the  urine  is  very  deficient  in  urea,  in  uric  acid, 
and  in  salts,  later  the  (juantity  of  these  substances 
may  exceed  for  a  time  the  normal. 

During  the  stage  of  i*eaction  death  may  occur 
from  a  variety  of  complications  ;  from  pneumonia,  from 
enteritis  and  diarrh(ea,  from  asthenia,  or  from  such 
effects  of  ura»mio  pois<ming  jis  coma  and  convulsions. 

Tn  cholera  there  is  a  considerable  variety  in  the 
character  of  the  symptoms  and  in  their  severity,  both 
as  regards  in<livi(lual  cases  and  as  regards  difierent 
epid«Mnics.  It  is  generally  stated  that  during  an 
ei)idemic  the  earlier  cases  are  the  more  severe,  those 
occurring  towards  the  end  of  the  epidemic  being  on 
the  whole  milder. 

AnJnihitory  cases  occur  during  all  epidemics. 
Such  cases  are  characterised  by  diarrluea  and  malaise 
nierely  ;  there  is  never  complete  suppression  of  urine, 
the  diarrhua  never  loses  its  bilious  character,  and  it  is 
not  accompanied  by  cramps.  The  attack  gradually 
subsides  without  developing  a  subsecjuent  stage  of 
reaction. 

Chi>l(irin^. — Tn  another  set  of  cases  the  diarrhtea 
may  be  somewhat  more  acute,  and  the  stools  assume 
the  wc^U-known  rice-water  af)pearance  ;  but  the  loose- 
ness soon  ceases  without  leading  to  suppression  of 
urine,  or  to  algide  symptoms,  or  even  to  very  severe 
cramps,  and  without  being  followed  by  a  stage  of 
reaction.  Such  cases  are  somelim<*s  designate<l 
"choleraic   diarrlnea"   or   *' cholerine.'' 

Chohrd  sirra. — A  very  fatal  type  is  that  known 
ns  "  cholera  Kic<'a.''  In  these  cases,  though  there  is  no, 
or  very  little,  diarrho'a  or  vomiting,  collapse  sets  in 
so  rapidly  that  the  i)atient  is  (juickly  overpowered  as 
by   an  overwhelming  dose  of  some  poison,  and  dies 
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in  ^  few  liQUi^  witbout  |iurgtng  or  any  ii.tteTn)>i  at 

feactioDu  At  the  posf-mortfui  examination  the  riee^ 
water  malerialj  bo  ehanicterbtie  of  cholera,  though  it 
umy  not  have  bet? a  voided  daring  life,  is  fooud  in 
abundance  in  the  bowel.  Other  easels  die  suddrnjly 
flom  apntea  caused,  apparently*  either  by  coaguhi 
in  the  right  hearty  or  by  spasm  of  the  puimoimry 
arterioleSj  the  Luiigji  refusing  to  tran8mit  the  thickoMed 
blood.  In  certain  teases,  after  teitiporary  i  nip  rove- 
men  t,  rela]»se  njay  oecur  and  is  nearly  always  fatal, 

Uyp^rpijrexin  hi  an  occasional  thougli  rare  occur- 
rence in  ciiotera  ;  in  such  the  axillary  tempcniture  may 
rise  to  107^  the  rectal  tenifferatore  iw^rhaps  to  109°  ; 
these  cases  also  are  aknast  invariably  fatal. 

Sf.qn^.lte, — Cholera  is  apt  to  lie  followed  by  a  variety 
of  more  or  \e^i^  important  sequelae,  Bucb  as  anmmia, 
mental  and  physical  debility,  iusoEnnia,  pyretic  con- 
ditions, ch runic  enterocolitis,  nephritis,  different  forms 
of  pulmonary  intiammationf  parotitis  apt  to  end  in 
absceMsa,  ulceration  of  the  con  tea?,  bed  sores,  or  in 
gangrene  of  dilFerent  i>arts  of  the  body-  Ja»nda*c 
occurs  at  tiuies,  and  is  said  tu  be  of  the  gravest 
import.  Prt'gnant  women  almost  invariably  mist-arry, 
the  ficlu?5  showing  evidences  of  cholcni. 

iflftrliid  tiiiitloiii>'  Hiifl  pnlliolasy*^ — Bigor 
mortis  occurs  early  and  persists  for  a  considerable 
time.  Curious  movemtuits  of  the  linilis  may  take 
place  in  consequence  of  pogtmort^^m  miiscuUr  con- 
tractions. On  disiiection  the  most  characteristic  patho- 
logical appenranceH  in  choiera  are  those  conneeted 
with  the  circulation  and  with  the  intestinrd  tract. 

If  death  have  occurred  durinij^  the  algide  stage, 
the  surface  presents  tJie  shrui^ken  and  livid  apj:>ear- 
ance  alri^ady  descriU-d.  Un  ofierdiig  the  body  all  the 
tissucH  arc  ioujid  to  lie  abnormally  dry*  Tlie  niuscles 
are  dark  ami  lirm  ;  s^jruetiuies  one  or  more  of  theni  ai*e 
disco vt?red  to  be  rupfcured — evidently  from  the  vio- 
lence of  the  cramps  during  life.  The  right  side  of  the 
heart  and  systemic  veins  are  full  of  dark,  thick^  and 
imperfectly  coagulated  blood,  which  tends  to  cling  to 
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the  inner  surface  of  the  vessels.  Fibrinous  clots,  ex- 
tending into  the  vessels,  may  be  found  in  tlie  right 
heart.  The  lungs  are  usually  anieniic,  dry,  and 
shrunken  ;  occasionally  they  may  be  congested  and 
oedematous.  The  pulmonary  arteries  are  distended 
with  blood,  the  pulmonary  veins  empty.  The  liver 
is  generally  loaded  with  blood  ;  the  gall  bladder  full 
of  bile  ;  the  spleen  small.  Like  all  the  other  serous 
cavities,  the  peritoneum  contains  no  fluid,  it^s  surface 
being  dry  and  sticky.  The  outer  surface  of  the  bowel 
has  generally  a  dilluse  rosy  red,  occasionally  an  in- 
jected, appearance.  On  opening  the  bowel  it  is  found 
to  contain  a  larger  or  smaller  amount  of  the  charac- 
teristic rice-water  material,  occasionally  blood.  The 
mucous  membrane  of  the  stomach  and  intestine  is 
generally  pinkish  from  congestion,  or  there  may  be 
irregularly  congested  or  arborescent  patches  of 
injection  here  and  there  throughout  its  extent.  Tn 
addition,  there  may  be  seen  smaller  or  larger  points 
of  ecchymosis  in,  or  under,  the  mucous  membrane. 
The  changes  in  the  alimentary  canal  are  most  marked 
at  the  lower  end  of  the  ileum,  where  Peyer's  patches 
and  the  solitary  glands  may  be  seen  to  l>e  congested 
and  swollen.  In  some  instances  the  bowel  is  pale 
throughout  :  in  many  the  mucous  membrane  has  a 
sodden,  pulpy  appearance  from  exfoliation  of  epi- 
thelium— possibly  a  post  mortem  change  ;  occasion- 
ally, especially  towards  the  lower  end  of  the  ileum, 
a  croupous  exudation  is  met  with.  The  mesenteric 
glands  are  congesttnl.  The  superficial  veins  of  the 
kidneys  are  full ;  the  medullary  portion  is  much 
congested,  the  cortical  portion  less  so  ;  the  tubules 
are  filled  with  granular  matter ;  the  epithelium  is 
cloudy,  granular,  or  fatty,  and,  at  a  later  stage,  may 
be  shed.  The  bladder  is  empty  and  contracted. 
Nothing  special  is  to  be  noted  in  the  nervous 
system . 

If  death  have  occurred  during  the  stage  of  re- 
action, the  tissues  are  moist ;  the  venous  system  is 
less   congested  ;   the  lungs   probably   congested    and 
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cedeuintouj*,  perhapa  in  darned.       Very  probably  there 
are  evidences  of  extanHii^e  enteritis. 

Microscopical  examination  of  the  contents  of  tlie 
bowel  during  the  acute  sta^f*  of  the  dise*k^e  discovers, 
in  mast  instances,  the  eonnna  imcillufi.  Umially  it  is 
in  great  abundance ;  oceaskmally  in  what  m  ahnost 
a  pure  culture.  Sections  of  the  intestine  s^how  tlje 
bacillus  lyin^  on  and  between  the  epithelial  cells  of 
the  y\\V\  and  glands,  in  no  other  organ  or  tinnue  of 
the  Viodv  \n  tlie  bticterium  t^i  be  found.  Tht^refore^ 
assuming  that  the  comma  bu^illua  i.s  tlu^  cause  of 
cholei-fL,  we  niURt  conclude  that  the  clinical  |ihcnoniena 
am  not  the  rejsult  of  a  ^epticsBniia  ;  but  that  they  ariKe 
either  fmm  a  local  irritation  pnxluced  by  the  liacillus, 
or  from  some  toxin  which  it  generates  in  the  IkvwpI 
and  which  is  abni^rlied,  or  from  a  coml>ination  of  these 
factors. 

That  the  cholera  vibrio  ia  a  powerful  irritant  \s 
shown  by  the  edect  pniduced  locally  by  a  hy|Mxlennic 
injetaifin  of  a  virulent  culture.  Wlieu  ko  injected, 
not  only  dttea  it  give  rise  to  htcal  tidema,  but,  unle«« 
preciiution??  are  taken,  it  caiuses  in  certoiin  tudmals 
necrosis  of  the  tinsues  and  ulceration  at  the  seat  of 
injection.  It  is  conceivable,  therefoi^,  that  when  in  the 
course  of  the  naturally  acquired  di?4o:Lsi*  the  bacilli 
proliferate  in  tho  liowel^  they  or  their  pr<Mluct8  act  aa 
an  irritAnt  Uy  the  mucous  nieuibnine  and  so  provoke 
the  hypercftthiirsis^  and  the  conse(]tient  dehydration  of 
the  tissues,  which  are  the  doujinatin^  features  of  the 
disease  i>n  the  other  hand,  the  hypodermic  injection 
of  cholcni  vibrio  cultures  i^  followed  by  smart  febrile 
movement  la^tin^  from  one  to  three  days*  evidr-ricing 
the  presence  of  a  febrogenic  toxin  ea(>ablf"  of  pro- 
riucing  eonstitntional  Bymptoms-  This  fjict^  together 
with  the  rft|iid  ami  iutensi*  prostration  which,  in  soine 
instancefi  of  natural  cholera^  appears  to  W  out  of  all 
proportion  to  the  anmunt  of  i^athai-sis  present,  suggests 
that  in  a  measure  the  lethal  effeeU  of  the  vibrio  are 
attribuUble,  not  alone  to  the  drain  of  fluid  from  the 
bh^id  and   tissues,  but  also  to  the  absorption   of  a 
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diolera  toxin  from  the  intestine.  It  is  somewhat 
strange,  however,  if  this  toun  be  anything  more  than 
a  subsidiary  element  in  the  production  of  the 
svmptoms  in  most  instanceis  of  the  naturally  acquired 
disease^  that  catharsis  is  not  one  of  the  edS^ts  of  the 
hypodermic  introduction  of  the  vibrio,  and  that  fever 
is  not  an  earlier  and  more  prominent  symptom  in 
natural  cholera.  The  modem  tendency  is  to  regard 
the  clinical  phenomena  as  the  result  partly  of  focal 
irritation  and  partly  of  a  toxaemia  ;  variation  in  the 
proportional  intensities  of  the  various  clinical  elt* meuts 
depending  on  the  degree  of  virulence  of  the  particular 
strain  of  microl^  intnxluced,  and  on  tlie  circumstances 
and  idiosyncrasy  of  the  (latient, 

Diai:«o»i^ — During  the  height  of  an  epidemic 
the  diagnosis  of  cholera  is  generally  an  easy  matter  : 
the  profuse  rice-water  discharges,  the  collapse,  the 
cold  clammy  skin,  the  cyanosis,  the  shrunken  features, 
the  shrivelled  fingers  and  toes,  the  feeble,  husky, 
hollow  voice,  the  cold  breath,  the  cramps  and  Uie 
suppression  of  urine,  together  with  the  high  rate  of 
mortality,  are  generally  sufficiently  distinctive.  But 
in  the  first  cases  of  some  outbreak  of  diarrluea,  which 
mav  or  may  not  turn  out  to  l>e  choleni,  and  the  true 
natui*e  of  which  for  obvious  reasons  it  is  of  imj>ort- 
ance  to  determine,  diagnosis  may  not  l»e  so  easy. 
Symptoms  resembling  true  cholera  may  sujvervene  in 
the  course  of  an  ordinary  severe  diarrha^a,  and  are 
verv  usual  in  cholera  nostras,  in  mushnx^m  poisoning, 
in  ptomaine  j)oisoniug,  in  the  early  stages  of 
trichinosis,  and  in  a  certain  type  of  pernicious 
malarial  fever.  In  none  of  these,  however,  is  the 
mortality  so  high  as  in  cholera  :  it  may  Ih^  laid 
down,  theivfore,  that  epidemic  diarrhcea  attendetl 
by  a  case  mortality  of  over  50  [)er  cent,  is  cholera. 

In  other  forms  of  diarrhiea  it  is  ran*  for  the 
stools  to  be  persistently  so  absolutely  devoid  of 
biliary  colouring  matter  as  they  are  in  cholera.  A 
cai-ef ul  inspection  of  the  stools  sometimes  yields  valu- 
able information  in  other  ways.     Thus  in  musliroom 
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^toisutiiiig,  fragments  of  the  tuu^h rooms  which  caused 

the  cathLirsis  niny  bo  sMien  ;  in  trichinosis,  the  iiiiero- 
scope  may  detect  the  adnlt  trleliiua.  In  chtdemic 
mnlarial  Httackn  thi'  pri's»^iice  of  the  maluna  jjarustte 
in  Ihf  hlood,  the  periodicity  of  the  t^?mptai»«,  their 
amenability  to  tiniuiiu*,  together  with  the  churacter 
of  the  prevailing  eptdeiiiic,  g^Derally  coinbiiie  to  guide 
to  a  correct  tlia^osis. 

The  detection  of  the  comma  bacillus  in  the  ^toolH 
is  now  regaitled  a*t  a  positis'e  1 1  id i cation  of  choien*. 
It  would  be  raBU»  however,  to  attirm  that  a  negative 
result  from  bacterioktgical  examiuatimi  of  a  ainglc 
case  is  conehisive  agninst  ita  Iteing  cholera,  Jfore- 
ovei%  it  mn^t  be  borne  iti  mind  that  siifh  examimitious 
to  hje  ti'UHtworthj  have  to  be  mw^ie  by  a  skilled  Ijhc- 
teriologist.  According  to  Kanthack  and  HtephenA 
the  following  were  the  methods  of  bacUiriological 
diagaosia  practised  by  Klein  during  the  thrpat«ned 
epidemic  in  1 893  : — 

♦*  Method  L-  A  flake  from  tbo  (IHoctft  it  jikueKl  hi  jieplone 
hrt>th  rtH'l  inciibnW  at  ■17''  *Vmr..  Iti  twenty-four  hours  tin 
ahiiniUtit  f nip  of  vibrios  ia  friund  i*n  Uw  supprfldid  kytjra  uf 
thi?  broth,  TJuB  pellicle  *3oai4i?*t.H  rjf  n  practicttU)*  puri?  oultari?, 
or^  at  iinv  rati?,  is  ii  culture  which  easily  idlows  of  pure  sah- 
L^utturt'fi  rMung  obUilnoiL 

**  M^ihod  "i. — A  flrtke  is  phitn:?!  in  Ht^•^ilL<  salt  !«»lutian  i>r 
liTotb;  it  U  flh?iken  tip,  and  from  thi^  g*yl4tirit'  or  iHL^ir  tubes 
are  inooiiialed,  and  plntes  :iie  Tnuile.  In  ngar  pbit^*  ittcabul^d 
at  87"  Cuttt.  nutngroue  cfjlonieH  miiy  hii  found  in  Iwooty  tci 
Uiirty  hoiim.  la  the  Kobitme  pktoH,  wftoi-  two  to  thro©  Jay** 
incabiitiuii  mI  20'  to  22"^  Oal,^  aumerouei  typti'^lculoaieacan  bt^ 

*' Method  ^ —A  fliiko  18  pbictnl  direitly  into  Dtjrih!itn% 
[it*pt<m*.'  irtlt  « jlutif.>a  i  i  per  ct»iit.  pffiii<rnt\  0%i  p^r  t?i*nt.  i*t»diuni 
rbloridt3j»  ur  the  Dunbim':*  wohitiua  i:*  imit^ukted  nftrr  jnv\ioufv 
ililutHin  of  Ihu  inHteriiil.  Tht-  |Jcptone  ?<c*laiiur^  ufttti  sii, 
uight,  to  ten  hour**'  inculMitiuii  iit  37"  C*inf.,  shows  h  ibfimte 
turbidit>%  tUm  to  the  npid  giH»wth  uf  Iht^  fHimmn  bur^ilH  :  *iiid 
thf?  choknti- red  rcnciiun  tnJ*y  bo  obtuloed.  For  epfwdy  (luig'fif>Ai^ 
this  method  is  u>ortt  vulaiible:  in  »iM.  to  twelve  hours,  or,  ttt 
liitt'ii,  in  toisLluen  hotir*4»  c^Jminft  bjicilli  ly^n  be  found  in  thu 
i^ti^jerficiul  lw>rra  of  fhn  jtoplone  i^Jijlution,  ho  th:il  in  tweoly^tour 
hotirs  pMic  cidttire?  and  tlnjcliolcrii-rcd  riinctkm  can  be  ohniineil 
in  lecoadnry  p^sptoIlt^  tubes.    Al&o,  a  pfj«iiiTt*  reanll  may  bt' 
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obtained  by  this  metliod  in  cases  in  whiili  tho  niicnMK'optoMl 
exum'n?ition  has  failod  to  give  detinita  cvidonro  of  tho  prottoniHt 
of  \-ibrios.** 

The  fii-st  two  methods  iire  appHcablo  to  tluwo 
instances  iu  which  microscopical  oxaniinutiou  of  the 
stools  shows  crowds  of  comma  bacilli.  M(«thod  3  U 
specially  applicable  to  those  stools  in  wliioli  conuiia 
bacilli  are  in  very  small  numhoi's. 

mortality. — ^The  average  case  mortality  in  choleiii 
amounts  to  about  50  per  cent.  Some  epidemicH  are 
more  deadly  than  others.  As  already  mentioned,  tho 
mortality  is  greater  at  tlie  cjarlier  than  at  tliu 
later  stages  of  an  epidemic.  To  the  old,  the  v«»ry 
young,  the  pregnant,  the  suhjc^cts  of  gravti  organic 
disease — particularly  of  the  liver,  kidneys,  and  heart 
— the  dissipated,  the  under-fed,  and  tlu^  f(»(?bh»,  the 
danger  is  very  great. 

4^uarantinc  prevoiitioii. — Theoretically,  (juur- 
antine  shoulfl  l>e  an  efficient  prot<*ction  against  the 
introduction  of  cholera  into  a  community  ;  [)nu;tically, 
it  has  proved  a  failure.  Unless  ilwy  an;  stringent 
and  thoroughly  carried  out,  (jiiarantine  regulations 
can  be  of  little  use.  l7nfortunat<*ly,  the  U;m[)tation 
to  evade  such  regulations  is  in  proportion  t'l  their 
stringency.  It  is  impossible  U>  secure  the  ahHoliite 
honesty  and  efficiency  of  every  individual  in  a  Urge 
body  of  men  charged  with  the  d»' tails  of  any  HyhUttn 
entailing  great  pi-rsonal  inrx>iivenienc#;  and  hws  to  tra- 
vellers  and  merchants.  Therefore,  if  the  strength  of 
the  quarantine  cli^in  is  to  b-?  mwisureJ  by  jIh  wenk'^t 
link,  the  ch^in  must  b ;  weak  iiideefi,  as  a  vtiry  njight 
acquaintance  with  its  working  will  niu*^t.  Kv«*n  if  the 
utmost  car'f,in*ellig"nce,and  hon<'htyhijrr;#f«yJ  in  <:x/;jijd 
ing  individual-,  actual  Ivh'j  fieri  njr  fro  n  chohra,or  likely 
witljin  a  rea-ona^le  lime  to  huff'"i  itoui  ehohrr-i.  th*'re 
is  yet  no  g'laniJif"-  that  rhe  'j^t-titi  of  th<?  di-.z-av?  may 
U'>t  lie  intp/i  i  •"'i.  Ko';h  a.-id  'j-lii-t-i  ha.*-  nlj^^wi'i 
ihit  ^vmelim*--  riie  d'-je';r^i  e.'-ij  of  ir.djv.d'j;ij^,  ap. 
jiarentiy  in  'jyA  health  ani  wjjo  hav«;  /.^f  utiHt^rt^j 
or  who  may  not  »ju^/«5^juently  Kuffi-r,  from  choierai/; 
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iiiseflj»,  may  yet  contain,  &nd  for  §ome  time  eoutmue 
to  con  tain,  tlie  cholera  vibrio.  If  the  cholem  vibrio 
W  the  germ  of  cholera,  then  such  healthy,  \ihrio* 
bearing  individuals  may  well  stillce  U^  bXjtwtl  an  epi- 
demic- It  ]«  Impossible,  fihort  uf  aliSoUite  and 
complete  isolation,  for  any  pi'w.oticable  system  of 
quanintine  to  deal  efficiently  with  such  cnses. 

So  far  from  ordinary  (|Uarantine  proving  a  defenet* 
a^inst  cliolera,  it  mav  ac;tQal]y  increase  the  riak  o 
an  epidemic.  This  it  dof'S  liy  fostering  a  false  sens 
of  security,  and  so  leading  to  neglect  of  those  well- 
proved  guarantors  of  the  public  health — domestic, 
municipal,  and  personal  elaanliness,  and  a  pure  water 
and  food  supply. 

The  systeui  to  which  tJreat  Britain  apjiarently 
owed  her  immunity  duriTig  recjent  epidemics  on  the 
continent  of  Europe  is  a  practicable  andj  in  civilised 
conditions^  an  etfieient  one.  Under  tills  fiysw^m  only 
ihipa  which  weii3  carrying,  or  which  had  recently 
cairried^  choleiia  patients  were  tlet^ined  ;  and  e%'en 
these  merely  till  they  could  \^  tliomu^ldy  disin- 
fected. Thus  inconvenience  and  loss  to  travellers 
aiiil  merchunt^i  wereHmall,  and  the  teuiptatiDa  to  con- 
ceal cases  of  the  disease,  or  to  evade  regulations,  wi*a 
proportionately  minimised.  Any  cUoleni  citses  were 
isolated  in  suitable  hospitals,  the  rest  of  the  crew^  and 
passengers,  although  supervised  for  a  time,  being  given 
free  pratique.  At  the  same  time,  attention  was  not 
diverted  fi'om  the  saiiitjttion  of  towns,  especiKlly  of 
seaports ;  this  was  the  measure  mainly  reliecl  on. 
Buspiciouii  cases  oceuritng  on  shore  w^ere  at  o 
reported  to  the  Bauitaiy  autliorittes  and  promptlj 
dealt  with  J  fomites  being  destroyed  or  disinfected 
aa  little  cost  and  inconvenience  to  individuals  as  pon- 
sible.  Every  endnnvour  was  made  to  prevent  fieeal 
contamination  of  the  public  water  supply. 

Of  late  yeai's  in  India  eflbrt  is  Ijeing  directed 
much  on  the  same  hne^,  attention  being  given  to 
aumtation  rather  than  to  quarantine.  During  the 
great  religious  festivals  the  sanitary  condition  of  the 
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devotees  is  looked  after  so  far  as  practicable,  special 
care  being  given  to  provide  tliem  with  good  drinking 
and  bathing  water.  Many  of  the  large  Indian  towns 
now  enjoy  an  abundant  and  pure  water  supply ;  and 
civilised  systems  of  night  soil  conservancy  and  other 
important  sanitary  measures  are  being  gradually 
introduced,  in  the  case  of  more  than  one  great  city, 
with  the  moat  gratifying  results. 

Among  the  troops  in  India,  on  the  appearance 
of  cholera  in  their  neighbourhood,  special  protective 
measures  are  promptly  instituted,  elaborate  directions 
having  been  drawn  up  for  the  guidance  of  medical 
officers.  For  an  account  of  these  regulations  the 
reader  is  referred  to  the  Annual  Report  of  the 
Sanitary  Commissioner  with  the  Government  of  India 
for  1895,  Api)endix,  p.  189. 

Incubation  jteriod.  —  All  quarantine  and  protective 
systems  must  take  cognij«aiico  of  the  fact  that,  although 
cholera  may  declare  itself  within  a  few  hours  of 
exposure  to  infection,  it  may  also  do  so  at  any  time 
up  to  ten  days  thereafter.  Three  to  six  days  may 
be  set  down  as  the  usual  duration  of  the  incubation 
period. 

Anti  -  choleraic  inoculations*  —  In  1885, 
during  an  epidemic  of  cholera  in  Spain,  Ferran  in- 
stituted a  system  of  prophylactic  inoculation.  He 
injected  hypodennically  ordinary  laboi'atory  cultures 
of  the  cholera  vibrio  obtained  directly  from  cholera 
cor{)se8.  No  attempt  was  made  to  regulate  or  stand- 
aixiise  in  any  way  the  virulence  of  the  cultures.  The 
results  W(MC  not  encoumging.  As  accidents  were 
frecjuent,  the  Government  put  a  stoj)  to  the  j)ractice. 

In  1893  Hartkine,  after  elaborate  experiments  on 
the  lower  animals,  commenced  a  system  of  anti  choleraic 
vaccinations,  using  a  pure  virus  of  a  fixed  and  known 
strength.  This  virus  he  prepared  by  passing  the 
cholera  vibrio  through  a  series  of  guinea-pigs  by 
means  of  intraperitoneal  injections.  In  this  way 
the  microbes  were  increased  in  toxicity  to  a  definite 
p)int,  beyond  which  their  virulence  could  not  l)e 
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aiigmetited.  Cultures  so  prepared  gave  rise  not  only 
l^  a  p;eiii^r&i  but  also  to  a  local  reaction,  the  latter 
beintf  j^o  severe  that  it  c^rJinarily  ewded  in  extensile 
sloughing  and  ulcemtion*  To  tivoid  tlus  undesirable 
result,  »  milder  Vftociue  was  pre[iared  by  cultivating 
tho  strong  vaceiiic  in  Rftitieial  media  at  a  temperature 
of  39"  Oent.»  and  in  an  atnujsphere  kept  constantly 
renewed.  By  first  injecting  under  the  skin  of  animalB 
this  milder  Yai.'dne»  it  was  found  that  such  a  meAfiure 
of  protection  was  eoi^ferred  that  subsequent  injection 
of  the  strong  virns  was  no  lotiger  followed  by  violent 
li>cal  reaction,  Having  ftati&fied  himself  that  the  sub- 
futaneons  injection  of  these  two  vaccines  conferred 
immunity  against  the  cholera  vibrio  in  the  lower 
aninialsj  Haflfkine  proceeded  to  usa  tbem  in  nwn  on  a 
large  scale  in  India^  wHth  the  approval  and  aid  of  the 
(ioverument.  Up  to  1895  TO^OOO  injections  of  living 
cholera  bacilli  had  been  made  in  43,179  individuals. 
In  no  instance  did  any  bud  result  ensue.  While 
admitting  that  the  vain©  of  his  method  has  not  been 
fully  proved,  HafTkine  claims  that  the  results  are 
anfficiently  encouragiBg  to  justify  a  continuation  of 
these  inoculations  on  a  larger  scale. 

Hie  symptoms  which  these  injections  produce  aix* 
fever^  tmnsicnt  wdema,  and  tenderness  at  the  seat  of 
injection^  the  first  evidence  of  constitutional  disturb- 
ance appearing  ft*om  two  to  three  hours  after  thi? 
injection  is  nmde.  The  fever  and  general  indisposition 
hist  from  twenty* four  to  thirty-six  hours,  the  local 
symptoms  gTii dually  dis^appeanng  in  from  three  to 
four  days.  I'he  symptoms  following  the  second  in- 
jection— made  from  three  to  four  days  aft^r  the  first — 
arc  generally  more  marked,  but  of  shorter  diimtion. 
Tim  microbes  injected  die.  It  is  the  substances  set 
free  :it  their  *leath  which  confer  the  immunity ;  for 
it  is  found  that  carljoliBtHl  cultures- -that  is,  dead 
vibrios— -produce  the  same  immunising  and  comiitu- 
tioTial  e fleets,  though  in  a  somewhat  milder  and 
probaTdy  leas  permanent  degree.  How  long  the 
immuiuty  conferred   by  these  uvjections  endures  ha 
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not  been  definitely  settled.  For  details  of  Haffkine's 
original  methods  and  technique  see  the  Brit,  Med, 
Journ.,  Feb.  4,  1893,  and  the  Indian  Med,  Gaz.^ 
Nov.,  1896. 

In  consequence  of  an  experiment  on  himself, 
Haflfkine  found  that,  although  the  virulent  comma 
bacillus  produced  necrotic  effects  at  the  site  of  inocu- 
lation in  guinea-pigs,  it  did  not  do  so  in  man. 
Accoi-dingly  he  abandoned  his  original  method  of  a 
primary  inoculation  with  an  attenuated  virus,  and 
lias  since  countenanced  immediate  inoculation  with 
virulent,  recently-isolated  vibrios,  without  further 
preparation.  According  to  Powell,  the  method  is  as 
follows  : — 

*'  The  whole  surface  of  agar  in  a  sloped  tube  is  inoculated 
with  the  comma  and  cultivated  for  from  twenty-four  to 
thirty-Jiiix  hours  at  a  temp^-rature  of  40**  C.  The  whole 
surface  should  then  he  covered  with  a  uniform  biyer  of  growth. 
Sterilised  water  is  then  added  to  one-third  the  height  of  the 
agar,  and  the  growth  washed  off  and  suspended  in  the 
water  by  rapidly  rotiiting  or  shaking,  till  the  surface  of  the 
agar  is  quite  clear.  Half  a  cubic  centimetre,  about  Dine 
minims,  is  the  dose  for  an  average  adult." 

Powell's  results  are  highly  favourable — namely, 
198  cases  of  cholera  with  124  deaths  among  6j549 
non-inoculated  tea-garden  coolies  in  Assam,  against 
27  cases  and  1 4  deaths  among  5,778  inoculated  coolies. 
Had  the  incidence  of  cholera  been  the  same  in  both 
classes,  the  inoculated  would  have  had  174  instead 
of  27  cases,  and  109  instead  of  14  deaths. 

Personal  prophylaxis. — During  cholera  epi- 
demics great  care  should  be  exercised  to  preserve  the 
general  health  ;  at  the  same  time,  anything  like 
panic  or  a[»prehension  must  be  sedulously  discour- 
aged. Fatigue,  chill,  excess— particularly  dietetic  or 
alcoholic  excess — are  to  be  carefully  avoided.  Visits 
to  cholera  districts  should  be  postponed  if  possible, 
seeing  that  the  new-comer  is  specially  liable  to 
contract  the  disease.  Unripe  fruit,  over-ripe  fruit, 
shell-fish,  food  in  a  state  of  decomposition,  and  every- 
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thing  tendii^g  to  upset  the  digestive  organs  and  to 
CBDse  intestinal  cat^inh  are  dangerous^  MeloitSp 
cucumbers,  and  the  like  deserve  the  evil  reputation 
they  have  acquired.  Purgativea— particularly  saline 
purgatives — unless  very  specially  indicated,  should 
never  be  taken  at  these  times.  All  drinking  water* 
and  all  water  in  which  dishes  and  everything  need 
in  the  preparation  and  serving  of  food  are  washedp 
should  be  boiled-  Filters  — ■  exc(*pt  perhii|[»8  the 
Pasteur-Clianvberlaiid  filter^are  not  to  be  relied  on  ; 
in  most  ijiEtances  they  are  more  likely  to  eonfjiminat'e 
the  water  pa&.sed  through  them  than  to  purify  it*  A 
good  plan  in  a  household^  or  in  public  institutions^  ia 
to  provide  for  drinking  purposes  an  abundant  supply 
of  weak  tea  or  lenion  decDctit^n^  the  supply  bt-ing 
renewed  daily  ,  eueh  a  plan  ensures  that  the  w^ater 
ti§efl  in  the  piepanitioii  of  the  dtink  haa  befn  boiled. 

Diarrhaa    occurring    during    cholera    epidemics^ 
should  l>e  promptly  and  vigorously  treated. 

Trcaimciin — During  cholera  epidemics  it  ia 
custonmry  to  estsibli.^h  depots  where  sedative  and 
astringent  remedies  are  dis-pensed  gratuitously  for 
the  treatment  of  diarrhu^a.  Experience  i^eems  to 
encourage  the  Wlief  that  by  such  mc'jin«  incipient 
cholera  may  be  aborted  during  the  stage  of  pre- 
monitory diarrhiea.  Of  tlje  varitjus  drugh  used  with 
this  view,  cblorodyne^  or  chlorodyne  and  brendy^  is 
the  most  popular.  Lead  and  opium  pill  ;  chalk, 
eatechu  and  opium  mixture;  compound  kino  powder; 
aromatic  powder  of  chalk  and  opium  ;  a  jdll  of  opium* 
a^iftEtida  and  black  pepper ;  dilute  sulphtrric  acid  and 
laudanum,  are  among  the  drugs  more  conimonly  em- 
ployed for  this  purpose.  AVhether  true  cholera  can 
l>e  tut  short  in  this  way  or  not,  it  is  certainly  in  the 
highest  drgree  advisable  at  such  a  time  to  neglect 
no  Ciise  of  diarrho?a,  but  to  iij&ist  on  rest,  wnnnth, 
and  tlie  gientest  prudence  in  feeding  in  all  eases  of 
mtestinal  tiatarrh  or  irritation. 

Many  plans  of  treatment,  based  on  theoretical 
considerations,  have   been   advocated   from   time  to 
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time ;  so  far,  however,  none  of  them  has  proved  of 
material  service  in  true  cholera.  The  eliminative 
treatment  advocated  by  Dr.  George  Johnson  ;  the 
spinal  ice-bag  recommended  by  Chapman  :  various 
antiseptic  methods  directed  to  the  destruction  of  the 
vibrio  in  the  intestinal  canal  ;  drugs  designed  to 
counteract  the  physiological  effects  of  the  cholera 
toxins,  as  chloroform,  atropine,  nitrite  of  amyl,  and 
nitro-glyceriue,  may  be  mentioned  as  belonging  to  this 
category  of  remedies. 

Practically,  the  only  treatment  of  any  proved 
value  in  cholera  is  the  purely  symptomatic  and 
expectant  one.  If  our  efforts  have  faileii  to  counter- 
act the  premonitory  diarrhoea,  attention  should  be 
given  to  maintaining  the  }>atient  in  as  favourable  a 
condition  as  possible  to  straggle  against  the  poison 
of  the  disease.  He  should  be  kept  strictly  in  the 
horizontal  position,  in  a  warm  bed,  and  in  a  well- 
ventilated  but  not  too  cold  room.  His  thirst  should 
be  treated  by  sips  of  iced  water  or  of  soda-water,  or 
champagne,  or  brandy  and  water.  Copious  draughts, 
as  they  are  likely  to  provoke  vomiting,  art^  usually 
condemned  It  does  not  follow  from  this  that  they 
are  harmful ;  the  emesis  contributt?s  to  the  elimination 
of  germ  and  toxin.  Cramps  may  be  relieved  by  gentle 
frictions  with  the  hand  or  with  ginger-root,  by  a  small 
hypodermic  injection  of  morphia,  or,  these  failing,  by 
short  chloroform  inhalations.  The  surface  of  the 
body  should  be  kept  dry  by  wiping  it  with  warm  dry 
cloths,  and  the  surface  heat  maintained  by  hot-water 
lK)ttles  or  warmed  bricks  j)laced  about  the  feet,  legs, 
and  Hanks.  The  patient  must  not  be  allowed  to  get 
up  to  pass  his  stools ;  a  warmed  bed-pan  should  be 
provided  for  this  purpose.  All  fooil  should  b(»  with- 
held while  the  disease  is  active. 

If  the  pulse  fail  or  disappear  at  the  wrist,  stimu- 
lants by  the  mouth,  or,  if  there  is  much  vomiting 
and  these  do  not  appear  to  be  absorbed,  hyiKxlerniic 
injections  of  ether  or  brandy,  may  bo  giveiL  No 
improvement  ensuing,  intravenous  injection  of  saline 
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fluid  mtiy   l>e  bail  recourse  to.     A  suit^ible  injection 

may  be  quickly  prepared  of  common  salt  sixty  grains, 
carlionat'e  of  soda  sixty  grains,  lioiled  water  one  quart* 
Of  thi^,  from  one  to  three  quarts  at  a  temperature  of 
100*  Falir,  toay  be  slowly  ijitroduced  by  gravitation 
intoa  vein,  the  eflect  being  carefully  watched.  The  puke 
can  generally  be  quickly  restored  temporarily  by  this 
means  and  life  prolonged^  possibly  in  a  few  instances 
savefl ;  too  oft**n,  however^  the  fluid  so  introiluced 
raplrlly  eseapew  by  the  bowel,  and  collapse  once  nior^ 
m%M  m.  i)r.  Vax^  of  Shanghai,  liais  bad  some  en^ 
con  raging  resnlis  from  continuous,  prolonged,  slow, 
intra vetious  injectio!i  of  saline  fluid,  the  tluid  gravi- 
tating from  a  vessel  platted  two  and  a  half  feet  above 
the  level  of  the  patient's  arm.  The  flow  is  kept  up 
for  several  hour»,  and  as  long  as  it  is  deemed  that 
there  is  any  risk  of  collapse. 

Diinng  the  stage  of  reaction^  should  purging 
pei-sist,  large  dosas  of  salicylate  of  bismuth  with  a 
little  opium  may  prove  of  service.  In  tliese  circum- 
stances massi?e  rectal  injections  of  tannin  one  ounce, 
gum  arable  one  ounce,  warm  water  one  quart,  are  of 
use.  If  the  secretion  of  urine  is  not  quickly  restoi't^cj, 
large  hot  poultices  over  the  loins,  dry  cupping  of  the 
same  region^  and  the  judicious  use  of  bland  diluents 
should  be  had  recourse  to.  Stimnlating  diui^tics 
are  dangerous.  Retention  of  urine  must  be  inquired 
about,  and  the  region  of  the  bladder  frequently  eit- 
amined,  and,  if  necessary,  the  catheter  em  ployed.  In 
the  event  of  constipation,  purgatives  must  be  eschewed 
and  simple  enemata  alone  used. 

In  cholera  oanvalesceiits  the  diet  for  a  time  must 
be  of  the  simplest  ai id  most  digestible  nature — diluted 
niUk,  barley 'Watei%  or  rice  water,  thin  broths,  meat 
juice  and  so  forth — the  return  U>  ordinary  food  being 
eftected  with  the  greatest  circumsj>ection. 

C'bolera  typhoid  must  be  ti'eated  much  as  ordinary 
enteric  fever* 
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CHAPTER     XXV. 

DYSENTERY. 


Deilnitioii.— A  term  applied  to  what  is  probably  a 
group  of  diseases  of  whicli  the  principal  pathological 
feature  is  inflammation  of  the  mucous  membrane  of  the 
colon,  and  of  which  the  leading  symptoms  are  pain  in 
the  abdomen,  tenesmus,  and  the  passage  of  frequent 
small  stools  containing  slime,  or  slime  and  blood. 

O^^o^raphiral  distribution.— From  time  to 
time  forms  of  dysentery  have  extended  as  epidemics 
of  great  severity  over  vast  tracts  of  country.  These 
great  epidemics,  or,  rather,  such  of  them  as  have  been 
recorded,  have  been  confined  principally  to  temperate 
latitudes.  There  can  be  little  doubt  that  similar 
visitations  have  occurred  and  do  occur  in  tropical 
countries.  At  the  present  day  in  Britain  dysenteric 
disease  is  rare.  Small  circumscribed  epidemics  break 
out  occasionally  among  the  general  population,  and 
in  certain  public  institutions,  particularly  lunatic 
asylums,  endemic  dysentery  is  comtfion  ;  but,  in  com- 
parison to  w  hat  was  the  c?ise  in  pre-sanitary  days,  and 
with  what  obtains  in  tropical  countries  at  the  present 
day,  our  indigenous  dysentery  is  altogether  insignifi- 
cant. The  same  remark  apjilies  to  the  continent  of 
Europe.  But  when,  in  Europe  or  elsewhere,  war 
breaks  out,  or  when  there  is  widespread  scarcity  of 
food,  dysentery  is  almost  sure  to  appear.  In  most 
places  in  the  tropics  dysentery  of  some  description  is 
always  to  be  found  ;  in  some  places  and  seasons  more 
than  in  others.  On  the  whole,  it  may  be  advanced 
that  wherever  the  general  hygienic  conditions  are 
bad,  wherever  the  soil  is  much  fouled  by  excreta, 
especially  where  the  water  supply  is  polluted, 
wherever  many  people  are  crowded  together  in  one 
building  or  camp,  where  the  food  is  coarse,  monoton- 
ous,  or   imsound,    there,   especially  in  tropical  and 


37^ 


DrsMNTsnK 


^ul> tropical  cHmatesi  dyiipotei^  ih  or  becomes  endemic 
jmd  tnaj  beoome  epiclemic 

Amongst  tropictil  diseases  tbe  gnjup  of  morbid 
conditions  included  by  the  general  term  "dv^enlery  *' 
:  ranks  in  inipoit^nc*?  onlj  next  to  miilario.  Unfor- 
tunately, our  knowledge  li  not  in  proportion  u^  the 
importanco  of  tbe  subject.  Until  retent  years  the 
word  **  dysentery ''  w«s  su|>i>06ed  to  indicate  a  single 
well  defined  disease;  writej'^  described  it«  atiology, 
tiV  niptriiijft^  patbology,  morbid  aiiutoiiiyp  and  ti-eat* 
men  twit  b  pretij^ion.  In^tely  we  bave  i>egun  to  get 
beyond  tbii*  stjige  of  confident  ignoratiLe.  We  may 
know  something  al^out  the  feymptoma  and  morbid 
anatomy  of  dysenteric  disease,  but  we  are  obliged  to 
ennfcss  that  we  know  next  to  nothing  about  the  real 
Cf^wm  of  I  lie  mabidy.  We  cannot  even  say  for 
certain  whether  there  is  but  one  diseaiie  having  grades 
of  severity,  or  a  dozen  sjiecifically  distinct  diseases 
iti  eluded  under  the  t^rm  dysentery.  Tbla  know^ 
,le<lge  of  our  ignorance^  although  promising  well  for 
future  advnnce^  is  for  the  present  extremely 
embarrassing  to  the  student^  and  nxore  especially  to 
the  writers  of  textrbooks.  Anything  approaching  a 
seienlilic  description  is  as  yet  impos^Hiblo,  I  ara 
compel ledj  therefore^  in  deMTibing  d5sinit+^ry|toado|it 
an  arbitrary,  unscientitie,  and  purely  clinical  classifi- 
cation ^  antl  to  de»d  witli  effects  iK'fore  discussing 
poftsible  eaUBeft,  8yn>ptt>m8  before  A'tiology. 

ft^ymn tains*- In  onbnary  cjtses  the  leading 
symptoms  of  dysentery  are  those  of  inflammation 
i>f  tbe  great  intestine — namely,  griping,  tenesrausp 
and  the  passage  of  frequent,  looae»  scanty,  muco- 
sanguineous  stools.  They  commence  in  %  arions  ways, 
witii  high  fever^  with  moderate  fever,  or  ^^itbout 
materiul  rise  of  temperature*,  insidiously  or  suddenly  ; 
or  they  may  be  grafted,  as  it  were,  on  some 
general  aflection  such  as  senrvy,  or  nmlaria,  or 
on  some  chronic  disease  of  the  alimentary  canal 
Jis  spi'ue.  They  may  assume  acnt-e  characters^  or 
from  the  outset  the  symptoinB  may  be  subdued  and  ^ 
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o£  little  urgency.  As  a  rule,  the  symptoms  are 
proportioned  to  the  extent  of  the  disecise,  but  they 
are  not  necessarily  so.  In  certain  cases  they  may  be 
extremely  urgent  and  in  apparent  disproportion  to 
the  area  of  bowel  atFected  ;  or  they  may  be,  in  com- 
parison to  the  extent  and  the  degree  of  the  anatomical 
lesion,  disproportionately  trifling ;  or  they  may  be 
altogether  absent,  even  when  the  colon  is  exten- 
sively diseased.  There  is,  therefore,  endless  variety 
in  their  character,  urgency,  and  signiricance.  As 
a  general  rule,  the  nearer  to  the  rectum  the 
lesions,  the  more  urgent  the  tenesmus ;  the  nearer 
to  the  caecum,  the  more  urgent  the  griping.  These 
two  symptoms,  together  with  the  presence  of  points 
of  localised  tenderness,  form,  in  many  cases,  a  fair 
guide  to  the  location  and  extent  of  the  lesions. 

Clinically,  the  dysenteries  are  conveniently 
arranged  according  to  what  may  be  presumed  to  be 
the  gross  characters  of  the  attendant  intestinal  lesion. 

Catarrhal  dysentery. — A  common  history  to  re- 
ceive from  a  patient  is  that  for  some  days  he,  or  she, 
had  suffered  from  what  was  supposed  to  be  an  attack 
of  ordinary  diarrhoea.  The  stools,  at  first  copious, 
bilious,  and  watery — perhaps  to  the  number  of  four  Qf 
five  in  the  twenty -four  hours — had  latterly,  and  by 
degrees,  become  less  copious  and  more  frequent,  less 
f feculent  and  more  mucoid,  their  passage  being  attended 
by  a  certain  and  increasing  amount  of  straining  and 
griping.  On  looking  at  what  was  passed,  the  patient 
had  discovered  that  now  there  was  very  little  in  the 
pot  except  mucus  tinged,  or  streaked,  or  dotted  with 
blood  ;  a  tablespoonful,  or  thereabouts,  being  passed  at 
a  timo.  By  degr^'es  the  dysenteric  element  entirely 
supplanted  the  diarrlufii ;  so  that  when  seen  by  the 
physician  the  desire  to  go  to  stool  has  become  almost 
incessant,  the  effort  to  pass  something  being  accom- 
panied by  perhaps  agonising  griping  and  tenesmus. 
The  patient  has  hardly  left  the  stool  before  he  has  a 
call  to  return  to  it,  and  he  may  be  groaning  and 
sweating  with   pain   and   effort.      The    suffering   is 
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sometimes yet^  great ;  tieT^rtbeleeSj  with  all  thb  safletv 
ing  there  h  often  very  little  fever,  the  therTuonieter 
showing  a  rise  of  only  one  or  two  degn^es. 

In  another  type  of  case  the  incidence  of  the 
dysenteric  condition  is  much  more  abrupt.  Within  a 
few  hours  of  itfi  cotnmenceuient  the  disea^  may  be  in 
full  nwing.  The  stoola,  at  fin>t  fa?€nlfc!nt,  soon  come  to 
consiut  of  little  siave  a  jellowiftli,  greenish,  or  dirty 
lirown  mucus — blood-tinged  or  streaked  and  dolt*Kl 
with  little  haemorrhrtgGB.  Very  Koon  the  desire  to 
stool  becomes  increused,  the  griping  and  tenesmus 
being  ac<7ompanied,  j^rhapB,  w4th  most  distressing 
dysuria.  The  patient  in  ghied,  as  it  were^  to  the 
commode.  Fever,  which  at  the  outset  may  have  lioen 
smarts  and  preceded  by  rigor,  sub&ides,  and  when  the 
patient  11^  fin^t  neen,  may  be  absent  or  inconsiderable. 
The  tongue  &oon  becomes  white  or  yeUow-coated  ; 
there  may  alno  be  thirst ;  very  generally  anorexia  is 
complete. 

In  either  case,  after  perhaps  four,  five,  or  six  days, 
the  urgency  of  the  symptoms  may  gradually  diminish 
and  the  acute  stage  taj»er  off  into  a  subacute  or 
chronic  condition ;  or  it  may  terminate  more  quickly 
in  perfect  recovery* 

Ulceratim  fltj^cntertf^—^houid^  on  the  ccmtraiy, 
the  dis«>ase  advance^  the  urgency  of  the  symptoms 
shows  Imrdiy  any  abatement ;  the  Mto*>k  become  very 
oftensive,  and  now  contain,  besides  blood,  large  or 
small  shredciy,  ash-colourecK  stinking  nloughs.  This 
may  go  on,  better  or  worse,  for  days  or  weeks.  Re- 
eovery  from  this  condition  is,  necessarily,  a  slow 
pixicess,  seeing,  as  the  presence  of  slonghs  in  the  stools 
indicates,  that  there  is  deep  ulceration  which  mast 
take  some  time  to  cicatrise.  8uch  a  condition  tends 
to  drift  into  that  most  daiigeit)us  and  most  distressing 
complaint,  chronic  dysentery,  relapsing  and  improving 
during  many  months  or  even  years,  and  causing,  if 
severe  an<i  prolonged,  gretit  wasting,  pain,  and  misery. 

FuJmhmthig  ihmutery.—ThB  attack  generally 
logins   suddenly,  often  in  the  middle  of  the  nighty 
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with  chills  or  smart  rigor,  vomiting,  headache,  and  a 
rapid  rise  in  temperature  to  102°  to  104\  Coincident 
with  the  rigor,  or  very  soon  afterwards,  but  occa- 
sionally not  for  a  day  or  two,  purging  begins,  the  stools 
quickly  assuming  dysenteric  characters.  In  from  two 
or  three  days  to  a  week  or  thereabouts,  fever  persist- 
ing to  the  end,  or  collapse  setting  in  with  a  sub- 
normal temperature,  the  patient  dies.  So  virulent  is 
the  blood  poisoning  in  some  instances  that  death  may 
take  place  before  dysenteric  stools  are  emitted,  and  it 
is  only  the  presence  of  an  epidemic  of  dysentery  at 
the  time,  or  the  post-mortem  revelations,  that  make 
diagnosis  possible.  The  mortality  in  such  cases  is 
very  high.  Occasionally  the  acute  phase  subsides, 
the  patient  slowly  recovering  aft«r  passing  through 
the  ulcerative  phase  of  the  disease. 

Relapsing  dysentery. — In  a  proportion  of  dysen- 
teries, although  the  activity  of  the  initial  attack  may 
subside  somewhat,  symptoms  do  not  completely  dis- 
api>ear.  The  stools  may  recover  their  faeculent 
character  and  even  show  some  formation,  but  they 
continue  to  bo  passed  too  frequently,  are  often  pre- 
ceded by  griping,  and  contain  a  variable  amount  of 
slime  and  muco-pus,  with  or  without  blood.  Without 
obvious  cause,  or  as  a  sequel  of  some  dietetic  or  other 
indiscretion,  these  dysenteric  signs  become  aggravated, 
jind  there  is  once  more  a  recurrence  of  active 
symptoms.  Spontaneously,  or  through  treatment, 
matters  quiet  down  again,  presently,  however,  to  be 
followed  by  another  i-elapse,  and  so  on,  until  after 
weeks  or  months  of  suffering  the  patient  dies  of 
exhaustion  or  slowly  recovers.  This  is  the  type  of 
dysentery,  as  shall  be  explained  I)re^ently,  that  some 
authors  claim  to  be  produced  by  Am(tba  colt,  and 
designate  anict'bic  dysentery. 

RpcHrring  dys^entery. — The  patient  has  an  attack 
of  dysentery  from  which  recovery  appears  to  be  com- 
plete. Months,  or  even  years  subsequently,  without 
fresh  exposure  to  infection,  and  during  prolonged 
residence  perhaps  in  a  non-endemic  district  or  country. 
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the  diaeiyse  reaur«,  to  subside  and  recur  tit  inter r&ln 
tor  several  years.  I  have  several  times  seen  such 
cases,  Thoy  can  only  Ije  explained  by  a  capacity  far 
prolonged  Ititeiicy  on  the  part  of  the  dyE^enterie  virus. 

Chronic  d^miitf?ry. — In  a  large  proportion  of 
eases  of  acute  dyaeiitary  the  bowel  does  not  become 
absolutely  healthy  for  a  coustdei'able  iimo  after 
abatement  of  the  more  urgent  aympiouB*  On  the 
slightest  dietetic  i»i prudence^  after  chill  or  fatigue, 
or  ei?en  slight  indulgence  in  alcohol,  tlie  old  t^yniptoms 
reappear.  In  such  cases  sudden  attacks  of  diarrhoea 
are  common.  8onie  patients  for  months,  or  even 
yearii,  never  prt»s  a  perfectly  healthy  stool,  the 
unformed  motion  always  containing  slime  or  muco* 
pus,  and  at  times  bloocl.  Often  there  in  a  tendency  \ 
to  scybalous  stools,  or  to  constipation  alternating 
with  diarrhoea,  Jf  such  sympt^jms  are  at  all  severe, 
or  persist  for  a  long  time,  the  digestion  may 
deteriorate,  and  the  patient  become  ttiln  and 
cachectic.  On  the  other  hand^  general  nutrition  may 
not  sufier,  although  the  patient  may  continue  for 
years  to  pass  two  or  three  unbealtliy  stotils  daily. 
In  mildness  and  severity  the  more  chronic  types  of 
dysentery  ai-e  as  manifold  and  varied  as  are  the  earlier 
and  more  acute  phases  of  the  disease. 

Anomalous  tyjms  of  dt/mniery  have  l>een  described 
from  time  U)  time.  Thus  in  a  special  report  on  an 
outbreak  among  Pol^-^nesian  immigrants  to  Fiji  which  , 
occurred  on  board  ship  in  1890,  Danteli^  describes  a 
disease  of  high  fatality  (fifteen  deaths  in  thirty-one 
caaea),  manifestly  infectious,  running  a  rapid  course — 
death  taking  place  in  from  two  to  ten  days.  In  six 
cases  there  was  extensive  8U|jerficial  ulceration  of  the 
mouth,  and  in  two  eases  diphtheritic  intlammation  of 
the  prepuce,  tcmt-viorltm  exauun^tions  w+^re  made 
in  four  cases.  In  all,  the  whole  of  the  colon  and  at 
h*ast  half  of  the  sm«ll  intestine  were  found  acutely 
intlaraed,  superlicially  ulcerated,  or  covered  with  a 
hrm,  dry,  green  or  grey  layer  adherent  to  or  con- 
tinuous with   the  Bubjaoent  intestinal   walh      In  a 
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special  report  (1898)  Dr.  Comey,  of  Fiji,  remarks 
that  at  least  six  similar  epidemics  had  occurred  in 
Melanesian  immigrant  vessels  in  twelve  years.  The 
high  degree  of  infectiveness,  the  diphtheritic  lesions 
in  intestine  and  prepuce,  and  the  great  mortality 
clearly  indicate  a  special  form  of  enterocolitis. 

Gangrenous  dysentery. — What  is  known  as 
gangrenous  dysentery  is,  syniptomatically,  but 
an  aggravated  form  of  acute  ulcerative  dysentery, 
or  a  sequel  of  the  fulminating  type.  Instead 
of  being  mucoid,  the  stools  come  to  consist  of  a  sort 
of  dirty  water,  like  the  washings  of  flesh.  On  stand- 
ing they  deposit  a  grumous,  coffee-grounds-looking 
material,  and  they  stink  abominably.  Now  and  again 
sloughs  of  every  shai)e,  size,  and  colour,  from  ash- 
grey  to  black,  are  expelled.  Sometimes  tube-like 
pieces,  evidently  rings  of  mucous  membrane  which 
have  been  cast  off  en  masse,  are  discharged.  In 
such  cases  the  patient  rapidly  passes  into  a  state 
of  collapse.  He  sweats  profusely ;  the  features, 
the  extremities,  and  even  the  whole  body,  are  cold 
and  pinched  as  in  the  algide  stage  of  cholera ;  he 
may  vomit  from  time  to  time,  and  the  belly  may 
become  distressingly  tympanitic.  In  this  condition 
there  is  usually  a  persistent  and  worrying  hiccough. 
Low  muttering  delirium  sets  in  ;  the  pulse  becomes 
small  and  running,  and  the  patient  rapidly  sinka 
Kecovery  is  extremely  improbable.  Nevertheless, 
such  cases  have  recovered,  and  must  not  necessarily 
be  despaired  of. 

Ihinwrrhaye. — Whenever  in  dysentery  sloughs 
separate,  smart  Inemorrhage  is  always  possible. 
Sudden  collapse  may  occur  from  this  cause,  even  in 
otherwise  mild  ca.ses.  As  in  typhoid,  the  occurrence 
of  lia-morrliage  is  more  or  less  of  the  nature  of  an  acci- 
dent, depending,  as  it  does,  on  the  position  of  the 
sloughing  sore  in  relation  to  an  artery  ;  of  course, 
the  more  extensive  and  the  deeper  the  sloughing,  the 
greater  the  liability  to  haemorrhage. 

Perforation, — Another  grave,  though  fortunately 
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vmf%   aocideut  m   the   courae   of   dysentery   is    the 

occurrenee  of  perfonttiofi*  Should  this  unhappily 
take  place,  and  if  the  patient  stirvive  the  $ilioDk  of 
nn  extenaive  extravasation  into  the  peritoneum, 
^yinptoirii  of  |>erjt*initia  will  supervene  tind  rapidly 
prove  filial. 

Intu^itfiscisptwn, — Tiitusaiisceptiou  is  also  an  oeca- 
Aional  occurrence,  especially  iu  children,  [t  is  not 
always  readily  recogntMeiL  A  sudden  increase  of  pain, 
incrf»4»sed  stniining^  entire  absenctj  of  fsecal  matter  from 
the  stools,  vomiting,  and  perhaps  the  pt^sence  of  a 
ttimonr  in  the  rectum^  might  lead  one  to  suspect  this 
iiceiilent 

Te^iderjies* ;  th%€kmuH(j.  -  In  most  caries  of 
acute  dysentery  there  in  a  considerable  amount  of 
t^ndernesji  of  the  abdomen.  If  the  disease  bo  of  aonie 
f^tajiding  a  certain  annmnt  of  thickening  uiay  lie  felt 
along  the  track  of  the  colon,  particularly  o\'er  tlio 
BJgnioid  flexure, 

Hepatitis. — In  mnX^  case«  the  liver  is  uBuiUly 
distinctly  enlarged,  and  may  be  tender^  It  sometime.^ 
happens  that  attacks  of  hepatitis  seem  to  alternate', 
with  attacks  of  dysentery ;  or,  rather,  that  hepatitis  in- 
creasing,  dysenteric  symptoms  decrease,  and  vke  vergtt 
These  are  always  very  anxious  cases,  and  too  often 
t*ventuate  in  the  formation  of  an  abscess  or  multiple 
aWessea  in  the  liver;  in  the  latter  event  they  almost 
necesBarily  prove  fatal 

Stquelir. — Apart  fiom  chronic  intestinal  troubles^ 
dysenteiy  may  t>e  followed,  as  is  the  case  in  so  many 
other  infections,  by  peripheral  neuritis,  A  condition 
resembling  gonorrliieal  rheumatism  hat*  frequently 
lieen  noted  as  u  9e4pnd,  and  at  least  one  epidennc  has 
been  recorded  in  wliieh  a  large  iiroportion  of  the  ciwses 
became  affected  in  this  way.  Abscess  of  the  liver  is 
till'  must  important  of  the  ^^eqiielse  of  dysentery  ;  it 
will  Iw  tr€*ater!  of  aeparatelyi  and  nee*l  not  lie  further 
alluded  to  here. 

^flortnlliy. — Althougli  every  now  and  again  casei 
are  niet  with  which  prove  directly  fatal,  being  ov< 
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whelmed  by  the  initial  dose  of  virup,  or  from  the  shock 
of  an  extensive  and  intense  lesion,  or  from  rapid  ex- 
haustion from  haemorrhage,  or  from  perforation ;  and 
though  some  epidemics  exhibit  a  malignancy  which, 
fortunately,  is  not  very  common,  the  direct  and  im- 
mediate mortality  from  this  disease  is,  under  modern 
methods  of  treatment,  not  very  high.  In  India,  the 
case  mortality  in  dysentery  among  Europeans  ranges 
from  3  to  22  per  cent.  ;  among  natives,  about  37  per 
cent.  In  Egypt,  Griesinger  stated  it  as  36  to  40  per 
cent.  In  Japan,  Scheube  places  it  at  7  per  cent.  These 
figures  are  of  little  value,  as  so  much  depends  on  the 
place,  tlie  type  of  the  epidemic,  and  the  range  of  cases 
covered  by  the  statistics.  There  was  a  time  when, 
under  a  spoliative  treatment  by  bleeding  and  calomel, 
dysentery  proved  a  very  fatal  disease  indeed.  Even 
now,  in  the  presence  of  scorbutus,  famine,  the  stress 
of  war,  and  similar  conditions,  whenever  dysentery 
becomes  epidemic  in  a  community  it  is  apt  to  claim 
a  large  number  of  victims. 

SequelcH  more  dangerous  than  the  disease.  —As  a 
rule,  under  modern  treatment,  it  is  the  sequelae  of 
the  disease  that  we  have  to  fear  rather  than  the 
disease  itself.  The  chronic  ulceration,  the  scarring, 
thickening,  and  contractions  of  the  gut,  are  irremedi- 
able conditions  which  too  often,  after  months  or  years 
of  su tiering,  lead  to  intestinal  obstruction  or,  very 
frecpiently,  to  atrophy  of  the  glandular  and  absorbent 
system  ot  the  entire  alimentary  tract,  general  wasting, 
and  fatal  asthenia.  Such  patients  hardly  ever  pass 
a  healthy  motion  ;  they  are  troubled  with  chronic 
indigestion ;  at  times  they  pass  their  food  unaltered  ; 
they  have  recurring  attacks  of  diarrhoea ;  they  are 
flatulent ;  their  tongues  are  rc^d,  often  ulcerated  and 
tend(jr;  they  develop  the  condition  known  as  "sprue," 
and  sooner  or  lat(T  almost  invariably  succumb. 

.Horbicl  anatomy  and  patholof^y* — We  were 
able  to  study  the  cognate  subject  of  malaria  scientific- 
ally ;  we  could  point  out  its  genn  or  cause,  and,  in  a 
measure,  indicate  the  way  in  which  this  germ  produced 
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pathological  edecba,  Uotbrtttuately,  in  the  ca^^  ol 
dysentery  thrs  c4iiinot  b©  done.  Although  in  inaTiy 
Instances  the  spec- 1  tic  nature  of  the  disease  1%  not 
to  l>e  doubted^  the  8|jecifjc  bodj  or  ^rni  has  not 
been  indi^at^d  with  anything  liko  certainty.  Many 
biictoria  have  befn  incriminated — the  Ba<^ifhts  eoli 
COiiinifiJiU,  a  Bat^illuit  dffsente^ruR,  Stuphyhcoccus  aureug 
and  5,  fl/6u*,  etc.  In  one  foi-m  of  dysentery  claims 
have  been  advanced  for  regarding  the  Anivfha  citli  as 
the  germ.  Up  to  the  present  all  or  ariy  of  those 
claimKf  whether  fcj>r  bacteria  or  for  protoxoii,  are  still 
very  far  froni  beiug  established. 

Th€  t€f"iu  di/mftt^Pf/  ittjclndfs^  pritbfiMyt  gfi^rnl 
diseases. — As  ai ready  hint-ed^  thei-e  in  go^xi  reason  to 
believe  that  the  term  **  dysentery  **  inclades  not  one 
but  neveral  distinct  diseases.  We  know  that  the 
aymjjtoiuf*  grouped  under  this  word  are  apt  to  differ 
in  intensity  and  character  in  different;  places  and  in 
different  epidemics.  Some  forms  of  the  disease  run 
a  more  or  less  detiDite  t-ourse,  and  then  terminate  for 
good.  Other  forms  exhibit  a  i-eniarkable  dis|x»sition 
to  relapse.  The  djKeutery  of  certain  tropical  coun- 
tries, as  the  Ea-st  Indies,  is  prone  to  eventuate  in 
absce.ss  of  the  liver  ;  that  of  temperate  ohmatoJi  and 
certain  tropical  countries,  as  the  West  Indies  (ex- 
cepting one  or  two  of  those  epidemics  of  which 
we  have  trustworthy  aecouiiis),  is  seldom  siiccee^Jed 
or  acconjpanied  hy  hepatic  supfiuimtion,  Bome  dys- 
enteries are  remarkably  unienable  to  ipecacuAnha^ 
otiiers  appear  to  be  uninfluenced  by  this  drug. 
These  and  other  circumstances  seem  to  point  to 
radical  differences  in  the  several  forma — differenees 
of  cause  m  w'ell  as  differences  of  sjTnptoms^  coui'se, 
and  aei|uela».  It  is  well,  therefore,  in  considering 
tiie  subject  froni  a  pathological  stand jioint,  tii 
regard  th©  term  "dysentery'^  as  but  the  name 
of  a  symptom  or  ^^up  of  symptoms  indicating 
an  inflamed  ctwdition  of  the  colon — much  in 
the  same  way  as  we  regard  diarrho^^,  cough,  or  fever 
as  symptomatic  merely  of  disease,  and  not  as  indi- 
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eating  a  single  and  well-defined  disease.  Dysentery 
simply  means  intiamniation  of  the  colon.  There  may 
be  many  kinds  of  inflammation  of  the  colon. 

Catarrhal  dysentery. — It  is  unreasonable  to  sup- 
pose that  in  those  cases  which,  either  spontaneously  or 
in  consequence  of  treatment,  subside  in  a  few  days, 
the  pathological  condition  advances  farther  than  a 
state  of  catarrhal  inflammation.  In  such  cases  it  is 
reasonable  to  suppose  that  the  pathological  condition 
consists  only,  or  mainly,  in  congestion  or  in  catarrhal 
inflammation  ;  that  here  and  there,  or  throughout  its 
extent,  the  mucosa  and  perhaps  submucosa  are  slightly 
swollen,  red,  injected  ;  and  that  the  surface  of  the 
former  is  softened,  perhaps  eroded,  and  covered  with  a 
blood-streaked  glairy  mucus  of  the  same  character  as 
tliat  which  appears  in  the  stools. 

Ulcenttive  and  f/anf/reiiofts  dysentery. — Cases  of 
catarrhal  dysentery  rarely  die  ;  the  exact  conditions 
of  the  mucous  membrane,  therefore,  in  these  cases  can 
only  be  conjectured.  It  is  otherwise,  however,  in  the 
severer  forms  of  the  disease.  When  such  cases  come 
to  the  post-mortem  table,  the  mucous  membrane  of  the 
large  intestine  and,  very  frequently,  a  foot  or  two  of 
the  lower  end  of  the  ileum  are  found  to  be  thickened, 
congested,  inflamed,  speckled  perhaps  with  ecchymoses, 
(edematous,  and  more  or  less  riddled  with  ulcers  or 
patches  of  gangiM»ne  of  various  sizes,  shapes,  and 
depths.  As  a  rule,  the  brunt  of  the  diseivse  falls  on 
the  sigmoid  flexure  and  descending  colon  ;  not  un- 
frequently,  however,  the  lesions  are  equally,  if  not 
more,  advanced  in  the  caecum  and  ascending  colon,  and 
may  involve,  as  we  have  seen,  a  foot  or  two  of  the 
lower  end  of  the  ileum.  On  the  whole,  the  transverse 
colon,  though  often  seriously  involved,  is  so  to  a  less 
extent  than  one  or  other  of  the  parts  m(?ntioned,  or 
than  the  hepatic  and  splenic  flexures. 

The  dys(?nteric  ulcer  varies  in  size  from  a  punched- 

out-looking  sore  the  size  of  a  pea,  or  (?ven  less,  to  a 

pat<;h  several  inches  in  diameter.     As  a  rule,  in  the 

earlier  days  of  the  acute  stage,   the  ulcers  tend  to 
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follow  tlm  folds  of  the  muetjus  membrane^  the  free 

borders  of  which  are  the  parts  most  iiitlile  to  iinplica- 
tion.  The  erlgeJis  of  the  ^ore^  rire  niggml  and  under- 
muiefl,  the  floor  is  alnugliy  and  grey.  Tlicre  may  be 
considiiriible  thit^kening  of  the  edges  aiitl  Iwise  of  the 
uleer,  and  there  luay  be  periton*'al  a<lhfsions»  The 
appeanince  of  the  uloer  suggests  that  H  extends  by  a 
proeesfiijf  buiTOwing  in  the  Hubjnucosa,  the  auperjauent 
memlirarie  sloughitig  or  difiliitegrating  in  consequence 
of  the  destruction  of  rt«  subjacent  nutrient  vessela 
Thia  burrowing  niiiy  extend  for  a  considerable  distance 
beyonfi  t  hr  a|»paR^nt  margin  of  ulceration ;  so  much 
so  that  long,  sujijmratjng,  listnlous  tunnels  may  con* 
nect  one  ulcer  with  another.  In  this  way  large  patches 
of  niucoim  membraoe  come  to  be  untlermined,  and  sub- 
geqnently  to  slough  away*  Sores  so  formed  are  neces- 
mrily  ragged  and  iri'egular  in  outline^  and  may  even 
surrouud  pieces  of  comparatively  liealthy  mucous  mem- 
brail©.  The  floor  of  the  aetive  dysenteric  ulcer  may 
be,  and  generally  is,  forraecl  of  a  slonghy  material 
lying  on  the  muscular  coat ;  but  the  fiore  may  penetrate 
deeper  than  this,  and  include  the  muscular  coat 
itself,  and  even  the  seroun  nienibmne.  The  largest 
nleei*a  are  generally  found  in  the  sigmoid  tlexure  and 
descending  colon  ;  they  are  a  ho  frequently,  though 
moiie  rarely,  found  in  the  ca'cum^  the  magnitude  of 
the  h'siouH  diminishing  as  we  trace  theliowel  upwards 
or  downvvurdw,  a.s  the  ca.se  may  be. 

Along  with  tijc  nleeriition  there  m  intense  eon* 
gei^tion  of  the  non  ulcerated  part^  of  the  mucous* 
membrane.  Tn  places  there  muy  Ijc  <i'dema  of  the 
subrnucosH  ;  there  may  be  small  abscesses  even  which 
elevate  the  muttons  membrane  ;  and  there  may  also 
be  distention  of  the  eolrtary  foJliclejj  by  a  mucoid  or 
purulent  materiaL  In  some  irmtancea  a  large  portion 
of  the  mucous  membrane  umy  be  seen  to  liave  died 
rn  mnsur  ami  liecriu»<i  gungivnous,  Tn  such,  exteDsivo 
sloughs  may  he  thnwn  ati'  as  a  sort  of  tulie,  apt  to 
\w  niistaken  during  the  lifetime  of  the  patient  for  a 
diphtheritic  e^st  of  the  bowel 
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Fulminniinj  dijsentpry. — Surgeons  Strong  and 
Musgrave,  U.S.A.  Army,  thus  describe  the  lesions  in 
this  type  of  dys(»ntery  as  it  occurs  in  the  Philippine 
Islands  : — *'  In  the  most  acute  cases  (death  after  three 
or  four  days'  illness)  the  mucous  membrane  of  the 
large  intestine  presents  in  general  a  reddened, 
swollen,  putty  appearance.  There  is  a  superficial 
necrotic  mucous  layer  which  generally  extends  over 
the  mucosa  throughout  the  large  liowel,  and  sometimes 
for  a  distance  of  10  or  12  cm.  into  the  ileum. 
This  necrotic  layer  consists  of  mucus,  red  blood  cor- 
puscles, leucocytes,  epithelial  cells,  many  large  swollen 
gr-anular  cells,  and  bacteria.  No  amceba?  are  found. 
If  one  brushes  the  mucous  layer  lightly  aside  with 
the  finger  tin*  bright-red  injected  appearance  of  the 
intestinal  wall  becomes  more  plainly  visible.  Dotted 
here  and  there  throughout  are  small,  diffuse,  bright- 
red  haemorrhages  with  irregular  margins  measuring 
from  '1  to  4  mm.  in  diameter,  or  even  more.  Tlie 
solitary  follicles  are  g«?:ierally  swollen  and  raised,  and 
of  a  l)right  re*!  colour.  Here  and  there,  scattered 
among  them,  bright-red,  sharply  cinMimscribed,  small 
purpuric  spots  may  appear.  (Occasionally  the  back- 
ground of  the  intestim^  may  be  desorilKMJ  as  though 
covered  with  a  bright-red  eruption,  but  with  darker  red 
luemorrhagic  points  scattered  over  this  i)ackground. 
In  the  aciit<'  castts  no  definite  ulceration  takes  place, 
but  o!ily  a  supcrfioiiil  coagulation  necrosis  of  the  mu- 
cosa." Th(^  lower  i*\\{\  of  the  ileum  may  be  similarly 
atfi'cted.  Mott's  description  of  the  lesions  in  the  fulmi- 
nating form  of  asylum  dysentery,  as  it  occurs  in 
Eniclanil,  agi-<M*s  practically  with  tin*  foregoing.  He 
adds:  "Acutc^  fatal  ceases  of  a  liitle  long«'r<luration  show 
the  same  sw<*lling,  but  now  fn^juently  the  mucous 
lininir,  although  swollen,  presents  a  pale  gn*y  or  dirty 
whitish-grey  a  pjx'.aiance;  the  surface  is  sometimes  finely 
or  coarsely  granular.  This  is  owing  to  stasis  in  the  vessels 
of  tliesub-mufosaand  necrosisofth(M'|)it helium,  and  the 
formation  oinfhisc  ;///?m/>/-<//</%  consisting  for  the  most 
part  of  leucocytes  and  disintegrating  epithelial  cells.'' 
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Tht'  prinmrf/  ^c^iow.— Siicli,  briefly,  h  n  cleflcnjv 
tion  of  the  principal  lesUins  fomul  m  the  acnte 
wtage  of  fatal  dysenter}'.  There  is  goiiei^il  agn*e- 
nietit  among  pnthulogjists  about  these;  but  there  is 
very  great  tlisf-i'epanc)*  of  opiojon  ina  to  the  exact 
nature  of  the  priniary  and  essentiiil  lej^ion,  Bomc 
nutintain  tliat  tlip  starting-point  of  the  dUf::aHe  is  in 
the  s*»lit^^ry  folhclt*s  wltich,  bt-cofijing  tlisteuded  by  a 
8|>eei6c  exudation,  afterwards  sbugh,  and  form  the 
starting-point  for  a  f-preaciing  nicer.  Other  |M!itholo- 
gists  regard  the  priniarj-  lesion  aa  being  altogether 
independent  of  t!ie  glandular  structures  of  the  niuemts 
luerabrane.  They  hold  that,  in  consequence  of  the 
irritation  produced  hj  tbc  Hpecific  cause  of  dysentery* 
HTi  exudation  isi  thrown  out  on  to,  and  into  the  con* 
tinnity  of,  the  nmcons  mcn^brane  itself :  a  <Uy  eschar 
ig  foHiied  of  thiH^  the  implicated  pieee  of  tissue  Wmg 
Bubsequently  got  rid  of,  very  much  in  tbo  mme  way 
B&  the  slough  forming  the  core  of  an  ordinary  boil 
Another  primary  lesion  descritied  is  the  small  aljsi^'Bs, 
already  alluded  to  as  elevating  the  mucous  membrane 
and  projecting  into  the  lumen  of  the  gut  these 
minute,  piinjvledike  alncesses  consist  of  a  collection 
*if  a  sort  of  gumniy  pus.  After  a  tinie  a  tiny  opening 
forms  at  tlie  apex  of  the  Uttle  swell ingi^j  tbrimgU 
which  the  contents  may  l>e  expressed :  it  is  this 
ojM-ning  which,  it  is  alleged,  forma,  on  enlarging^ 
the  sjH'cific  ulcer  of  dysentery. 

Aasuming  that  then?  are  several  Hpt'eific  causes  for 
dyj^entervj  it  is  to  be  expected  that  tlie  corresponding 
primary  lei^ions  should  difler ;  that  whilst  one  causes 
a  suppurating  or  a  gangrenoirs  lesion,  another  may 
produce  a  croupous  or  adiphtheritic, — that  whiht  one 
species  of  dy sen terie  genu  jittacksthe  mucosa,  another 
Hpecies  may  i^elect  the  Kub-mueosa ;  one  may  attack 
the  gland ulur  structure*,  another  the  connective 
tissue,  finother  the  epithelial  layer.  Whatever  the 
primary  lesion  nny  be^  eyentually  the  weakened 
tissues  are  attacked  by  the  ordinary  bacteria  of 
suppuration,  so  that  ultimately,  if  the  cases  survive 
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long  enough,  they  all  present  a  certain  uniformity  as 
regards  the  ulceration,  thickenings,  and  other  inOam- 
luatory  lesions. 

Ilealiny  process.  —  The  dysenteric  ulcer  heals 
partly  by  contraction,  partly  by  the  formation  of 
a  very  thin  scar  tissue — scar  tissue  which,  besides  con- 
tracting, is  apt  to  become  pigmented.  Lost  glandular 
structures  are  never  reproduced.  Owing  to  the  con- 
stant peristaltic  movement  of  the  gut,  and  the  passage 
of  faices  over  the  face  of  the  healing  ulcer,  cicatrisa- 
tion, as  might  be  supposed,  is  a  slow  process,  and 
one  prone  to  interruption  by  recurring  attacks  of 
inflammation  of  a  more  or  less  sj)ecific  nature. 

Lesions  in  chronit:  dysentenj. — In  chronic  dysen- 
tery the  ulcers  are  usually  smaller  and  less  numerous 
than  in  the  acute  disease.  They  are  also  less  ragged 
in  outline,  tending  to  become  circular  in  shape  and 
to  acquire  tliickened  rather  than  undermined  edges. 
Cicatricial  bands  and  contractions  may  narrow  the 
lumen  of  the  gut,  wh jse  functions  are  still  further 
hampered  by  thickening,  or  by  adhesions  which  unite 
and  bind  it  to  neighbouring  organs.  Dilatation  above 
the  seat  of  cicatricial  stricture  is  liable  to  ensue.  In 
chronic  dysentery  large  patches  of  the  bowel,  and  even 
the  ulcers  themselves,  may  be  pale  and  anoemic, 
whilst  at  the  same  time  other  patches  of  the  gut  are 
congested.  Some  parts  may  be  thickened  and  con- 
tracted ;  others,  again,  may  be  thinned  and  dilated, 
the  glandular  structures  ])eing  atrophied. 

Polypoid  (jrowfli. — Some  time  ago  T  attended 
a  case  of  chronic  relapsing  dysentery  in  which  the 
mucous  membrane — at  all  events  of  the  rectum  and 
descending  colon — wa«  covered  with  enormous  numbers 
of  polypoid  growths  of  considerable  magnitude,  some 
of  them  at  their  free  ends  being  as  large  as  the  tip  of 
the  little  finger.  The  growths  had  pedicles  one  to 
two  inches  in  length.  During  life  these  polypoid 
bodies  appeared  in  the  stools,  often  in  great  number, 
looking  like  so  many  mucilaginous  seeds.  Similar 
cases  are  occasionally  met  with. 
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LU^r  i  mesenteric  ffiumU. —  In  by  far  the  iimjority 
of  cn-^ie^  of  acuti'  dy??enU'rv,  thf  liver  ishypeniemie  and 
swollen,  Iji  alRiiit  oiie- fifth  uf  tlio  cwi^e^j  of  Imliaii 
tlyst^iit^ry  whicli  eonie  to  the  jfi^»i  mm'tftn  Utblt!,  iL** 
liver  is  the  st?ut  of  single  or  multij*lt*  alificess**s.  Ju 
eliranie  dysejiU^ry  this  organ  iiiiiy  bf  tttn>phit*tl  ;  vei'V 
generally  it  is  the  aiibjeet  of  fatty  degeneration. 

In  acute  cfises  the  mrseuterie  gLunis  are  enljirgetlt 
soft,  aocl  congesteii,  or  even  hamonhngie  ;  in  chi^jnic 
oases  tliey  ate  enlarged^  hard,  tiud  pale.  None  of 
the  other  viseera  is  charneterirtticallY  aflected. 
Absci?8s  irt  Bonietiines  discnvertHj  uhout  the  reuttim. 
If  [►eH'onition  ha^  oeenrrc^i  there  niay  be  signe  of 
c  0  T  n  rne  ru^i  ng  J  le  r'i  t4:jn  i  t is* 

vKtioltiK>r  r>ur  knowledge  of  the  cuvt^e  of  dy&eti- 
tery  is  of  a  niofet  fj^jgrnentar)'  and  very  un?ialiiifaetory 
dinmcter.  Prol^ably  the  several  specific  caiisCK  or 
genuB  of  colitis  have  their  action  supplemented  by 
the  oi-dinary  iMicteria  of  aiippuriitiun  and  ulc^mtion^ 
which  iind  thi.ir  opportunity  in  a  tis**ue  wf^akened  by 
what  may  Ik?  iTgwrdecl  as  the  nioi-e  specific  caii»e  or 
ca«si*f<  of  dysentery.  It  nius^t  Im^  with  the  muoou« 
memhrane  nf  the  lx»wel^  In  thtn  ivspcet,  tLs  it  h  witli 
the  fekin  of  the  surface  of  the  Wdy,  Ttitre  are  many 
caxiseK  for  derniatitiii,  an*]  nnuiy  Rpcondary  germs  which 
pioiiferate  on,  and  further  irritate,  a  !ifiecitic4dly- 
intlamed  skin  ;  hq  with  the  inteiitinal  mucosa. 
'^  Antfiba  ro/i.— -Lately  oertuin  ohaervers^ particu- 
larly Kartulis,  Counciiman,  Latleur,  Knise,  and  Pas- 
t[ua!e — liavc  endeavoured  to  make  out  that  there 
iK  a  distinct  tyjie  of  dyivcntery  associated  with  the 
presence  of  Aiurel/fi  i-oll  in  the  stools.  According  to 
the&e  authtJiii,  tliiK  type  of  the  disease  i«  caused  by  the 
am  *  el  la,  ti  ru  I  th  ey  t  i  esign  ft  te  it  '  *  a  m  te  bic  dy  son  tery, '  * 
As  distinguished  from  other  forniii  of  the  disease,  its 
principal  cHxiieal  characteristics  are  said  to  be  cliron- 
icityj  relaj^HCM  alti-rnating  with  |M'riodh  of  compariitive 
t|uiescence.  great  liability  to  the  fonnation  of  aliHcess 
of  the  liver,  And  the  presence  of  the  ama*ba  in  tho 
titouhi. 
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When  present,  the  aniceba  (Fig.  55)  is  generally 
easy  to  find.  All  the  preparation  necessary  is  to  pick 
out  a  small  fragment  of  stool  shortly  after  it  has  been 
passed,  preferably  a  piece  of  tlocculent  mucus,  and 
then  to  lay  this  on  the  slide,  and  compress  it  suffi- 
ciently under  the  cover-glass  to  form  a  fairly  trans- 
parent film.  In  hot  wtather  a  warm  stage  is  not 
required  ;    but  in  cold  weather  it  is  well,  until  the 
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observer  has  become  by  practice  familiar  with  the 
appearance  of  th(i  parasite  in  its  passive  condition, 
to  warm  the  slide.  This,  in  the  absence  of  more 
elaborate  apparatus,  may  be  conveniently  done  by 
placing  the  slide  on  a  copper  or  tin  plate  with 
a  hol(^  cut  in  it  to  allow  of  the  transmission  of 
light,  ."^uch  a  warm  stage  shouM  i)e  piovided  with 
a  long  arm  to  the  end  of  which  a  spirit-lamp  is 
apj)lied,  care  being  taken  not  to  raise  the  tempera- 
ture of  the  slide  above  blood  heat.  Search  is  then 
made  with  a  half-inch  objective.     The  amoeba,  which 
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m  a  clear  body  h living  a  v^ry  faint,   often    hardly 

ptfrcefitible,  green iiih  tinge,  some  three  to  live  times 
tlie  diiimeter  uf  a  red  blooci  corpuscle,  is  recognised 
by  its  ijioveinenta,  wiiich  closely  resemble  those  of 
tiie  ordiimry  fiesh- water  amceba,  Jt  consists  of  a 
&0U)ewhnt  gi'anular  euctosarc  fiurrouncleil,  wlien  active, 
by  a  very  cliiar  ©ctosarc.  A  nucleus  may  .sometimes 
be  detected  in  the  etido«arc,  as  welJ  as  one  or  two 
iioii-C4mtrHctile  vaciiulea,  ami^  generally,  vanous  ex- 
trancouHp  bocJitLS  such  asi  btood  corpuscles,  Imcteria, 
and  so  forth,  which  the  ntnicba  hasi  iucludecL  An  the 
temperature  of  the  slide  approaches  bloofi  heat  the 
a  nucha  sendn  out  and  i\' tracts  rounded  pseudojxxlia* 
These  when  Kr^t  pitjtruded  consist  of  ectosarc  only ; 
liut  when  the  ch-ar  pi'oLriision  of  ectosarc  h*i8  Ijeeii 
extended  a  little  way  the  end o;^ re  is  seen  suddenly  U) 
bnrst,  as  it  werr^-j  jind  flow  into  it.  If  the  t^njperature 
of  the  slide  be  allowed  to  fall  l>elow  7rr  Fahr.  the 
parasite  will  asiiume  a  sharply-outlined  Bpherical 
form  and  remain  quite  passive  until  the  slide  is 
again  warmed  up,  when  the  creeping  movement  may 
Ije  re-sumed.  In  certain  Nf»ecnnena  heat  fails  t^o 
induce  movenjent,  tlie  ania^hrt  lY^niainirig  spberit:al 
and  passive  as  if  encysted.  Tlie  pai-asite  will  keep 
alive  OD  the  slide  and  exhibit  movement  for  an  hour 
or  two,  or  even  longer. 

Then*  can  be  no  qiiestion  as  to  the  occurrence  of 
this  parauite  in  dysentery,  but  it  is  dilKculfc  to  say 
what  limy  be  its  exact  significance  in  relation  to  the 
fbstaso.  It  in  found  not  only  in  the  macus  lying  on 
CM'  tlnow^n  olV  Ijy  the  inflarnetl  liOwel,  but  also  in  the 
Mlougbs  on  the  uJeciiited  surface*  and  even,  accoi^ing 
to  KartuliSj  Councilman,  and  Lafleur,  in  the  tissues 
constituting  the  bane  and  aidea  of  the  ulcer,  and  in 
the  still  liviiig  and  relatively  healthy  tissues  for  some 
distance  around  the  lesson. 

These  drcum stances  constltuta  a  got*d  prirnd  Jncie 
reason  for  regarding  the  parasite  as  the  cause  of  the 
disf^tise.  (hi  the  other  handf  th<ne  are  many  cases  of 
dysentery  in  which  the  anneba  cannot  be  found  ;  casea^ 
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too,  of  relapsing  dysentery  with  clinical  characters 
such  as  tlie  American  authors  referred  to  describe  as 
belonging  to  amcebic  dysentery.  1  have  searched  the 
stools  in  some  such  cases  many  times ;  but,  though 
familiar  with  the  appearance  of  the  parasite,  in  a 
proportion  of  instances — just  as  has  hapj)ened  to  other 
oiiservers  have  failed  to  find  it,  and  this  in  well- 
marked  dysentorios,  acute,  relapsing,  and  chronic. 
Moreover,  as  is  well  known,  the  amcvha,  or  an  amoeba 
hitherto  indistinguishable  from  Anufha  dysenterupy  is 
found  in  perfectly  healthy  stools,  in  cases  in  which 
there  is  no  reason  whatever  to  suspect  the  existence 
of  disease  of  the  alimentary  canal. 

Gasser,  in  material  supplied  l)y  153  cases  of 
dysentery — principally  soldiers  from  Oran — although 
he  found  Anntlm  roH  in  45  out  of  109  acute  cases, 
observed  no  relationship  what<»ver  betweiin  the 
number  of  auueba*  present  in  the  stools  and  the 
severity  of  the  disease.  In  .'U  chronic  cases  he 
found  the  auueba  in  13  ;  and  in  8  cases  of  chronic 
diarrhrea  supervening  on  dysentery  he  found  it  in  5. 
In  the  stools  of  20  healthy  individuals  from  Oran  he 
found  the  amceba  in  4.  He  further  states  that  he 
failed  to  find,  or  rather  to  recognise,  the  amu3ba  in 
stained  sections  of  dysenteric  l)Owel.  He  concludes, 
therefore,  against  the  amceba  having  anything  more 
than  an  accidental  relationship  to  the  disea.se  ;  that, 
in  place  of  the  amceba  causing  the  dysentery,  it  is,  if 
anything,  thc^  dysentery  which  causes  or,  rather, 
favours  the  anueba  ;  in  other  words,  that  the  amceba 
linds  in  dysenteric  discharges  a  favourable  medium 
for  multiplying  in. 

Cflli  and  Fiocca  studi(Kl  the  parasitology  of  dysen- 
tery in  material  from  G2  typical  cases — some  from 
Italy,  .some  from  Kgypt.  They,  too,  conclude  that 
A  imtba  co/i  is  not  the  direct  cause  of  dysentery,  and 
for  the  following  reasons: — (a)  Epidemic,  endemic, 
and  sporadic  dysentery  may  occur  without  anuebttj  in 
the  stools,  (h)  Dysentery  may  l>e  induced  bj^  the 
ingestion,    or    by   the    injection    into    the   lx)Wel,  of 
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dysentenc   twcen   which    Imre   l>eeu    aficertaijaed    hj 

microsco|nc  exHniinalion  to  lie  quite  free  from  am<l^ha^ 
(r)  A(r»iX*ba*  ure  very  cominoti  in  countries  in  whieh 
dysentery  occurs,  lie  nee  their  frequtnicv  in  the  stools 
of  dysenteries  in  these  eountrirs* ;  they  a,vv  there 
accidentally*  They  further  point  ont  th«t  Avitrha 
*'oH  is  not  the  only  aiineVui  to  l>e  fouiid  in  the  inte«* 
tine;  Amttim  ijuituift,  ^fiftphami,  rtrmit^nhirttf^  Moittfa 
and  retmdarin^  be^iidea  praffnis^  have  all  l>t*t*H  found 
there.  Ama-ba  eoli  hiis  atiracled  attention,  they 
cjonsiderj  principally  on  account  of  it«  movements  and 
sixe ;  whereas  the  oilier  anio^btB,  with  perhiips  quitis 
^  gootl  a  claim  to  Vie  eonsiden^d  |iathogeniCi  inajsmuch 
AH  t^y  L-an  Lk.'  detected  only  in  si>eciully-piepiiivd 
cultnn^s,  elnde  the  eye,  evt*n  of  the  sharpest  ubeerver^ 
in  stools  prepared  in  the  ordinary  way, 

iSiyfjifimiur  vf  th*^  conrnrrrnre  nf  dififentrrt/,  iirrr 
aft»et'S»^  and  Atmrbu  e*fVf,  //*  vonHf^rtmn  u*ifh  ahiiem*« 
i^  ftti^  itm'hrnn  in  fivt^r  tdntrtgs, — The  intlniate  con- 
nection of  ahsce,Ha  of  the  liver  with  dysentery,  and 
the  jtresi^nce  of  Amaim  iWi  in  the  contents  of  a  large 
proportion  of  liver  abscesacs,  are  now  welba.scertained 
fat'ts  which,  to  ray  mind,  constitute  a  powerfulj 
though  by  no  means  a  eonclusive,  argument  for 
regarding  the  amceha  as  an  a'tiological  element,  if  not 
the  probable  cjuise,  in  at  leitst  one  form  of  dyt^entery* 
The  fact  that  the  ama^bii  m  fouml  in  liver  pim  pix>ve« 
thiit  Uouncibjian  and  Latleurs  statement  about  its 
presence  in  the  tissues*  around  the  dysenteric  ulcer  is 
correct ;  for  it  is  only  by  first  j massing  into  the  tissues 
that  such  an  organij^m  could  get  into  the  portal  circu- 
hition  and  so  arri\'e  at  the  liver. 

There  is  yet  another  eircunihlance  in  connection 
with  liver  ahacej<a  whicis  is  not  without  a  signiJieance 
Jiointing  in  the  same  direction.  In  a  large  pro- 
portion of  liver  abscesses  the  nsual  pyogenic 
biicturia  arc  absent  This  ha^  been  proveii  over 
and  over  again.  Cultinx^s  made  with  sucli  pus 
oft-en  remain  sterile.  It  is  a  very  singular  coinci- 
dence, if  it  ^>e  a  coincidence,  that  it  is  Jubt  m  those 
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forms  of  suppurative  hepatitis  in  which  the  usual 
pyogenic  organisms  are  absent  that  we  tind  this 
other  parasite  present  Moreover,  a  liver  abscess  is 
not  like  ordinary  abscesses ;  it  has  no  proper  abscess 
wall.  Liver  pus  is  not  like  pus  elsewhere ;  it  con- 
tains proportionately  very  few  pus  corpuscles^;  but 
it  contains  much  tissue  ddbris,  many  blood  cells,  and 
much  granular  matter.  As  an  abscess  it  is  altogetlier 
peculiar.     A  peculiar  efiect  suggests  a  peculiar  cause. 

Anyone  who  has  watched  the  movements  of  Ainctba 
roll  on  the  warm  stage  can  readily  understand  how 
such  an  organism  might  break  down  and  separate  the 
anatomical  elements  of  an  organ  like  the  liver,  and  so 
cause  a  softening — a  cavity  resembling  an  abscess. 
It  feeds  on  the  tissues,  in  fact,  and  to  grow  and 
midtiply  it  u)ust  disintegrate  their  structures  and 
consume  their  cells.  T  shall  point  out  els(?where  that 
Amoeba  eoli  occurs  much  more  frequently  in  liver 
abscess  than  is  generally  supposed  :  there])y  strengthen- 
ing the  argument  for  i*egarding  this  parasite  as  being 
in  causal  relationship  to  liver  abscess  and  therefore, 
pro  tntifOj  to  dysentery. 

Although  Amu  la  coli  is  present  in  a  large  propor- 
tion of  the  more  chronic  forms  of  dysentery,  especially 
in  those  accjuired  in  tropical  climates,  it  is  by  no 
means  a  constant  feature  in  all  cases  of  dysentery.  It 
is  not  often  met  with  in  the  early  stages  of  acute 
dysentery,  in  the  dysenteries  of  cold  climates,  in 
asylum  dysentery,  or  in  what  is  called  epidemic 
dysentery.  It  did  not  occur  in  the  dysentery  that 
ravaged  the  British  army  during  the  late  Boer  war. 
Therefore  it  cannot  be  regarded  as  the  only  cause  of 
dysentery. 

Bacteria. — Celli  and  Fiocca  believe  that  dysenteiy 
is  caused  by  Bacterium  coli  communt^  which,  they 
assert,  is  always  present  in  the  stools  in  this  disease. 
Generally  non-pathogenic,  this  bacterium,  they  and 
othei-s  believe,  acquires  in  certain  circumstances  very 
virulent  properties.  They  say  that  in  the  bowel  it  is 
often  associated  with  a  bacillus  like  that  of  typhoid, 
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AS  well  lui  witk  streptococci  ;  and  thuy  aiajert  tbai 
idtrodueed  Uy  the  mouth,  or  injected  by  the  rectum, 
any  or  all  of  these,  particularly  wIk^h  in  eombt na- 
tion and  ill  certain  not  understood  circuniHtitncfS, 
either  singly  or  in  ci>mbin»ition,  exeite  d3'sent4?ry. 
Tht*y  suppose  that  what  they  cM  litwtrriutn  coll 
fli/it titer itr  m  but  a  variety  of  Barf t^r 'turn  roii  cmn- 
uinnr'-^  a  varietv  brought  about  in  some  way  by  thr 
prenen^je  of  tlif^  other  biicteria  mentioned  ;  that  in 
eooscrjuence  of  the  preamiee  of  these*  othm'  l:MU*t*^ria 
Ihwhrlnm  eofi  rnrntrifAnf  aoq aires  the  power  wt 
st?creting  a  specific  toxtu,  whicli  power  it  retains  o» 
being  trannferrecj  from  one  human  being  to  another* 
Tiie  toxin,  they  aay,  cmi  he  p  re  ci  pita  ted  hy  alcohol 
from  cultures,  and  has  the  property  *»f  givinar  '"'■^  to 
dyaf'nt^ry  virdien  administ<?i^  I  by  the  niautlj,  the  aiin>*j 
or  hypoderniicfillj* 

TheAe  renultw  i^ecpiire  confirmation,  morr  partien 
hirly  aa  the  writers  exj>erimente1  on  the  cat*  an 
animal  very  subject  to  dysentery  at  all  times  ami  on 
the  inti'odueti*:»n  of  almost  any  irritant, 

Zanearol  coiiwiderii  that  dysentery  and  dyienteric 
iiver  abacedS  are  ciused  by  b  t  rep  toco  cci. 

In  the  Jour  ft 'd  of  Exp^rimfntn^  Pnfkofotjf/  (1898) 
there  is  an  account  of  a  Jimifce  i  but  very  fatal 
epidemic  in  the  United  States  in  which  liacilhi^ 
pifm-ijatirns  w*i3  found,  Oalmette  and  j^Iaggiora 
haN'e  also  encountei'eil  tlii«  bactenujn  in  dysentery, 
as  in  infantile  diaiThtta. 

Ditrhims  microi'ijctmi.—  Recently  Durham  lia^ 
described  an  exceedingly  minute  microi?ix!cus —  so 
minute  that  it  parses  through  a  Berkefeld  filter-- 
which  he  separated  from  the  bloo  I,  liver,  spleen, 
kidney,  and  bile  in  seven  caries  of  asyluta  dystmtery. 
The  inveatigalioii  is  as  yet  incomplete,  but  there  are 
soae  grounds  for  supposing  that  this  micro  rjrgan ism 
may  tuni  out  to  be  the  germ  of  the  very  fatal  type  o£ 
<lysentery»  euphemistically  termed  *' colitis,''  which  18 
the  tiCLHnge  and  disgrace  of  niord  than  one  of  our 
EngUsib  lunatic  asylums.     Aiisumiug  this  to  be  tho 
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case,  from  the  fact  that  the  mienxxKvus  occurs 
throughout  the  organs,  the  dysenteric  lesion  must  bo 
regarded  as  symptomatic  of  a  general  infection. 

Barilhun  (/y^ii/f  r»a. — lately  etiological  claims 
have  been  advanced  for  a  l>acillus  originally  isi^lateti 
by  Shiga  from  the  stiwls  in  epidemic  dysenterj*  in 
Japan.  Flexner,  Stronjr,  Musgrave,  and  others  n^gani 
it  as  the  cause  of  what  they  term  ^/»*W^wiiV  f/i/^M/«»ry, 
in  contradistinction  to  spttradir  or  ftniemic  t/f/sfn(ery^ 
which  some  of  them  regard  as  belonging  to  the  (^tho- 
genie  sphere  of  Amaha  coii.  It  is  a  baccillus  with 
rounded  ends,  varying  in  size  si>mewhat  acconiing  to 
the  culture  nieiHum,  from  1  to  3  ^  in  length  by 
•4  to  "5  /i  in  breadth.  It  closely  i-esembles  in  its 
properties  BariUus  typhosus,  but  is  less  mobile, 
displays  a  more  uniform  genenition  of  indol :  after  a 
biief  preliniir^ary  acid  production  in  milk,  it  gives 
rise  to  a  gradually-increasing  alkalinisation  :  it  does 
not  airglutinate  in  serum  from  typhoid  cases,  but 
reacts  in  serum  from  dysenteric  cases  to  which 
B.  lf//*hosu8  does  not  respond  (Floxner).  Tt  occurs  in 
greatest  abundance  in  the  mucus  in  the  stools  durins^ 
the  most  acute  stage  of  "epidemic  "  dysentery.  It  is 
pathogenic  to  many  animals,  although  it  diH\s  not 
produce  in  them,  or  only  exceptionally,  dysenteric 
lesions.  In  two  experiments  on  man,  one  intentional, 
the  other  accidental,  ingestion  of  the  pure  cultures 
was  followed,  within  a  short  time,  by  well-marked 
symptoms  of  dysentery.  It  agglutinates  with  the 
bloml  serum  of  "  epidemic  '*  dysentery  in  dilutions  of 
I  in  10.  Furthermore,  Shiga  claims  to  have  produced 
a  serum  by  immunising  animals,  which  has  reduced 
the  mortality  in  "endemic"  dysentery  in  .lapan  from 
about  3")  per  cent,  to  9  per  cent. 

77(^  (jfrni  of  dysputen/  mttiv-htn'ur. —  Notwith- 
standing the  va.st  amount  of  sp<'culation,  and  p<»rhaps 
somewhat  limited  amount  of  work,  expended  in 
endeavouring  to  Jiscertain  what  the  germ  or  germs 
of  dysentery  may  be,  it  cannot  be  said  that  as  yet  we 
arc  even  near  the  complete  solution  of  the  problem. 
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Oo«  lliiug»  liuwever,  is  fairly  well  asoerUiotHl*  and 
that  is  that  ihme  gerniR,  what€vi?r  they  may  be,  art* 
oiitn  introduced  by  menn^  of  drinking  water.  The 
Htatisticiilly'iiscertained  improvenient  in  the  jitiblic 
health  in  ix?s[»f*ct  of  dysentery  in  such  large  towjvs  as 
Calcutta  and  Ma<h'as^  following  so  closely  on  rhe 
introiluction  of  improved  water  supjilies,  uud  the 
iiiiproveineiit  in  the  health  of  the  British  Navy 
following  the  introduction  of  reguUtions  i^i^niring 
that  in  all  places  in  which  the  water  supply  h  not 
above  sospicron  the  drinking  wat^^r  served  out  to  the 
men  shall  l>e  distilled^  constitute  (Kivvei*fid  ti?stirjiony 
in  favour  of  reg^irdinj^'  dysenti^'y  a^  a  water'lM>rne 
diweajse,  Thij^  eonciusiou  receives  mklitional  siifiport 
from  the  occurrenee  of  epidemics  of  tlysentery  in 
the  crews  of  shipH  which  have  watered  at  pnHutc^d 
source^  a.^  well  as  from  the  occurrence  of  similar 
epidemics  in  large  institutions  in  which,  hy  some 
accident*  sntfaee  water  hits  leaked  into  tljo  water 
supply.  This  does  not  exclude  the  possibility  of 
other  sonree-s  of  infection,  as  privies,  dust,  fiiea,  and 
veaaela  or  instruments  used  by  dyi^enterlcs  ;  but  the 
water  theory  probably  eovei^s  the  vast  majority  of 
dyaontery  epidemics,  as    well  ah  of  spurafiic  cases. 

Predupoxintf  nnd  ^^cltiwj  tm^nm.  —  Jt  afeins* 
not  improbable  that»  in  conditions  of  sound  healtli» 
the  piilhogeiiic  organisms  of  dy atujtery  may  exist 
in  and  pii^s  through  the  alimentary  aimil  without 
ttt*4icking  the  Us^nues  and  giving  tl^  tfj  disease.  80 
long  as  the  inueons  surface  is  sound  and  vigorous^ 
it  jjrcdmldy  has  tlie  power  of  protecting  itself  against 
many  hucIi  organ isnm.  It  is  very  probably  the  same 
in  this  rt*>5|)ect  with  the  dynentery  germ  or  germs 
as  with  the  chidera  Yibrio.  Probably  it  is  only 
on  the  estaltliwhment  of  mane  condition  of  lowered 
vitality,  such  its  may  be  induetKl  hy  catarrhal  trouhle^s^ 
chill  (a  powerful  excitant  i*f  dysent4'ryK  irntating 
food,  bad  food,  constipation,  malaria,  scurvy,  starva- 
tionT  and  so  forth— all  well-nxsognised  exeituig  cause** 
— that  the  dysenU^ry  germ  can  over[mwer  the  natural 
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proU»etive  agencies  and  light  up  the  specific  lesions. 
It  is  a  well-known  fact  that  it  is  in  such  circum- 
stances that  dysentery  is  most  apt  to  declare  itself. 
Hence  the  importance  of  avoiding  these  things  in 
tropical  climates,  more  especially  in  the  presence  of 
a  l)ad  water  supply  or  of  an  epidemic. 

Influence  of  age^  ^e.r,  and  occupation. — All  ages 
are  subject  to  dysentery,  children  especially.  Occu- 
pation has  no  special  intiuence.  Both  sexes  are  liable. 
Pregnancy,  miscarriage,  and  the  puerperal  state  are 
grave  complications. 

Dia|^o$»is» — Provided  reasonable  care  be  exer- 
cised, diai^nosis,  especially  in  acute  cases,  is  usually 
easy.  In  chronic  cases  the  question  of  seat  womis, 
ha?morrhoids,  polypus,  stricture,  tuberele,  malignant 
and  specific  disease,  proctitis,  ulceration,  al>scess  about 
the  rectum,  and  tumour  in  the  bowel,  may  require  to 
Ixj  considered.  Diagnosis  must  never  be  taken  for 
granted.  In  every  cjise  stools  must  be  inspected  ;  and 
in  every  case  in  which  there  is  any  probability  of 
rectal  disease,  some  of  the  forms  of  digital  or  sp'cular 
examination  must  be  made.  In  African  cases  the 
possibility  of  bilharzia  disease  of  the  rectum  must  be 
born(»  in  mind,  and  a  microscopical  examination  made 
of  the  urinary  sediments  and  of  the  fteces  with  a  view 
to  tlie  detectirm  of  any  ova  of  bilharzia  which  may  be 
present  In  children  especially,  intussusception  may 
occur  indeptMidently,  or  jus  a  complicaticm,  of  dysen- 
tery ;  tlie  possibility  of  this  must  not  be  overlooked. 
Chronic  dysentery  is  often  diagnosed  chronic  diarrhiea. 
This  error  will  be  avoided  by  careful  incjuiry  into 
the  early  history  of  the  case,  the  detection  of  mucus, 
of  leucocytes  or  of  red  blood  corpuscles  in  the  stools, 
and  the  occurrence  of  tenesmus.  Carefid  inquiry  for 
any  history  there  may  ]h.»  of  tKrcasional  (exacerbations 
in  wliich  straining,  and  blood  and  mucus  in  the  stools, 
are  more  or  less  prominent  f(»atures,  will  often  lead  to 
a  corn^ct    diai^'iiosis. 

TreatiiK^iit.  —  The  treatment  of  dysentery  re- 
quires much  judgment  and  very  careful  supervision. 
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Tn  former  days  it  wns  the  fAabion  U>  bleed  repented Jy 
jiDd  to  a  loLT^e  amount,  and  at  the  f?ame  time  to  *n!- 
iniiii»tw  large  cloaes  of  calomel — ^aniotiiitiiig  in  the 
aggregate  to  ounces — and  opium.  Jt  if*  Jint  Nj  he 
wondered  at,  therefore,  that  iu  those  dn}^  the  mi>i'- 
tality  was  exceg,^ive. 

Nowadays  better  and  more  rational  method  a 
prevail.  There  is  leas  confidence  in  drugs,  inoi^e  in 
the  self-reoui>erattng  power»  uf  t}ie  btnly.  A 
important  pirt  of  our  modern  plant*  lias  for  it«  object 
to  afibnj  the  diar^ased  orgt^im  favourable  conditions  for 
fflpair  ;  not  so  much  to  endeuvonr  to  heal  them  an  U} 
*pve  thrni  the  op|iortunity  of  healing  themselves. 

If  eailed  on  to  treat  a  case  of  what  ap[)ears  to 
be  dysentery T  our  first  duty  m  to  assure  ourselves  that 
diagnosis  h  correct.  We  must  inspect  the  stools,  and, 
until  the  case  is  quite  recovered,  we  must  inspect  them 
daily  or  frequently.  Their  eontlition  h  the  surest 
guide  in  the  management  of  this  disease.  From  them 
we  CJan  form  a  fairly  accurate  idea  of  what  is  going 
on  in  the  boweK  ^nd  from  them  we  can  judge  of  the 
effecta  of  diet  and  of  drugs. 

Imjmrtfn^ct  of  rest. — ^It  is  with  lui  inflamed 
liowel  a8  with  an  intlanted  joint  i  the  firat  and  all- 
important  indication  to  fultil  ia,  after  removinfj  the 
causPH  of  irritation,  tt>  place  the  pail  at  rest.  t?oald 
these  two  indications,  the  removal  of  tlve  cause  of 
irritation  and  the  repone  of  the  organ  atfected,  l>©| 
fulfilled  tlioroughly,  cure  wouhl  at  once  set  in.  Un- 
fortunately, the  afiected  surface  being  so  inaecesaihle, 
we  cannot  always  remote  the  irritajit  in  the  case  of 
dysentery,  nor  can  we  place  the  parts  involved  at 
ftijsolute  rest  We  ean^  however,  partially  meet  these 
indications — -qnite  sufficiently,  as  a  rule,  to  insure 
recovery* 

The  diagnosis  of  dysentery  established,  the  patient 
should  at  once  1*  sent  to  bed.  This  iu  itself  hi 
a  marked  influence  on  the  Ixjwel.  Repose  must  l>ei 
nearly  complete  as  p<:»ssible.  The  patient  musst  not  be 
allowed  to  gt^t  out  of  l>ed  ;  wlien  lie  has  a  call  to  stool 
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he  must  use  the  bed-])an.  To  a  certain  extent  this 
enforcement  of  rest  is  comparable  to  the  placing  of  an 
inflamed  leg  in  a  splint  and  elevating  it.  It  insures 
some  degree  of  mechanical  nst,  and  relieves  the  blood- 
vessels of  the  inHamed  part  of  a  certain  amount  of 
hydrostatic  pres^sure. 

Food  in  acute  dysentery. — The  indication  of  rest 
we  further  endeavour  to  meet  by  stopping  all  solid 
food.  Were  it  possible,  it  would  be  well  to  stop  all 
food.  This,  of  course,  is  impossible,  and  so  we  make 
a  compromise  between  the  therapeutical  indication 
and  physiological  necessity  by  reducing  the  diet  to 
a  minimum  and  selecting  only  such  foods  as,  while 
possessing  considerable  nutritive  value,  yield  but  a 
small  faecal  residue.  The  tongue  is  a  fair  index  to 
the  sort  of  food  most  likely  to  suit  the  case.  When 
this  oriran  is  coated,  indicating  gastric  catarrh,  small 
quantities  of  thin  chicken  soup,  eirg  albumin,  thin 
barley-  or  rice-water,  are  l)etter  borne  than  milk  ; 
when  the  tongue  is  or  has  l)ecome  clean,  then  milk, 
pure,  dilut(Kl  with  barley-  or  rice-water  or  peptonised, 
is  the  best  diet.  Alcohol  is  generally  contra-indicated, 
but  in  cases  of  collapse  small  feeds  of  w^hite  wine 
whey  may  Ije  given  with  advantage.  These  foods 
should  be  taken  in  small  (juantities  at  a  time,  a  little 
every  hour  or  two.  They  must  be  given  neither  hot 
nor  cold,  as  food  when  either  too  hot  or  too  cold  is  apt 
to  excite  peristalsis  and  to  cause?  colic  and  straining. 

Malm'ia  and  scorbntns.  —  If  upon  inquiry  it  is 
found  that  there  is  reason  to  suspect  either  a  malarial 
or  a  scorbutic  element  in  the  case,  treatment  must 
be  moditied  accordingly.  Careful  practitioners  never 
forget  to  ascertain  if  these  im])ortant  complicating 
elements  are  ]>resent  or  not.  If  malaria  be  suspected, 
it  would  be  well  to  make  a  careful  microscopic 
examination  of  the  blood  for  the  parasite ;  if 
this  is  found,  then  quinine  must  be  freely 
administered  either  by  the  mouth  or,  if  the  bowels 
are  very  irritable,  by  intramuscular  inJ(?ction.  The 
presence  of  scorbutus,  of  course,  indicates  fruit  juices 
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aud  fresh  uiitKiileil  milk^  in  addition  to  the  iigiial 
treatment  for  dysentery, 

Drit^  trtatnif^ni,- — A  dojie  of  castor  oil  and  laudanum 
is  a  good  preliminary  in  the  treatment  of  dysentery; 
iiitleed,  iimny  cases  are  pitjniptly  checked  therptiy, 
and  require  no  ftirther  treat tuent  beyond  rt^st  nnd 
dietlntf  for  a  day  or  two. 

The  drugR  which  have  pn.ive<i  of  nio^it  sei'vice  in 
the  treatment  of  severe  dysentery  are  ipecacuanha, 
one  or  other  of  the  aperient  sulphapt*»a  either  of 
ma^e^ium  or  of  sodium,  opium,  and  calomel.  It  is 
diiiieult  to  prognosticate  in  any  given  ease  whether 
ipeeacuatiha  is  likely  to  prove  the  more  eJiective  drug, 
or  i*'hether  the  sulphates,  or  calomel  will  answer 
better.  In  every  case  one  or  the  other  ouglit  to  be 
exhibited  at  once  :  one  failing  after  a  fair  triul,  the 
otlier^  unlesa  manifestly  contra- indicated,  should  get 
a  chance. 

IprcatvitJHfta. ^In  Englinh  practice  jpecucuanha  is 
generally  the  tirst  to  lie  tried.  It  must  be  ghen  on 
an  empty  stomach.  The  Ixst  pbm  is  to  interdict  all 
food  for  ihve^  hours  \  I  hen  to  give  fifteen  or  twenty 
drops  of  laudanum  in  ti  tublespoonful  of  water  and ^  at 
the  same  time,  to  apply  a  mustard  |«)uhiee  to  the 
epigastrium.  About  twenty  minuter  hiter^  when  the 
patient  is  coming  undeirthe  intlueuceof  the  laudanum^ 
twenty  to  thirty— ^ome  give  as  much  as  sixty  ^grains 
of  ipeciicnanha  in  pi II,  bolns,  keratine  capsule,  or  in 
tiuspension  in  about  half  a  wineglitssful  of  water,  are 
administered.  With  a  view  to  prevent  vomiting,  the 
patient  is  directed  to  lie  Hat  on  \m  back,  using  a  low 
pillow,  and  not  to  eat,  drink,  speak,  or  move  for  at 
least  four  bourn,  Prolmbl}*  be  will  fall  asleep. 
♦Should  he  fm'l  nauHciited,  he  ninRt  resist  the  dcKire  to 
vomit  iiw  mucli  a«  ptissible.  Witli  the  sjime  object  in 
view,  when  saliva  begins  t*>  cullect  in  the  mouth,  aa 
it  i^  a]»t  to  do  in  such  circunistanceH,  it  must  not  lie 
swallowed  ;  on  a  jslight  mgn  from  the  |)4itient  the 
niiim^  shouhl  remove  the  accumulating  saliva  with  a 
liandken:hief.      If   much   sialiva    be  swallowed,   it   is 
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sure  to  provoke  vomiting.  In  some  instances  these 
precautions  suffice  to  avert  emesis.  Should,  however, 
the  ipecacuanlia  l>e  brought  up  within  an  hour  of  its 
being  swallowed,  the  dose  had  better  be  repeated  so 
soon  as  the  nausea  has  subsided,  the  same  precautions 
against  voiuitiug  being  observed. 

After  six  or  eiglit  hours,  and  when  all  feeling  of 
nausea  has  subsided,  small  quantities  of  food  may  be 
given,  and  frequent  and  fractional  feeding  |)er8isted  in 
for  six  or  eight  hours,  or  until  the  following  day, 
when  the  dose  of  ipecacuanlia  must  l>e  repeated.  In 
many  instances  one  or  two  such  doses  abort  the 
dysentery,  and  the  acute  symptoms  rapidly  subside. 
It  is  wise,  however,  to  go  on  with  the  ipecacuanha 
once  or  twice  a  day  for  thi*ee  or  four  days.  It  is  a 
good  practice  to  reduce  the  ipecacuanha  by  gr.  v. 
every  day.  If  the  drug  is  doing  good,  a  copious 
feculent  pnltaceous  stool  will  be  passed.  Ipecacuanha 
sine  emt'f'uid  may  be  tried  ;  generally  s{)e.iking,  how- 
ever, it  is  unsatisfactory. 

Aperlnnf  siUphnfex.  —  ShouM  ipecacuanha  ap- 
pear to  l>e  doing  no  good,  sovlium  sulphate — which 
is  less  irritating  than  magnesium  sul})hate — may  be 
tried ;  indeed,  by  some  this  line  of  treatment  is 
preferred  from  the  outset.  Thos<»  salts  have  the 
advantage*  over  ipecacuanha  of  not  causing  nausea, 
and  they  are  often  quite  as  successful.  They  may 
l>e  given  in  drachm  doses  in  a  little  hot  water,  or  in 
cinnamon  water,  ev<>ry  quarter  of  an  hour  until  a 
purgative  erti-ct  is  produced,  or  they  may  be  given  in 
a  large  dose — half  an  ounce — to  begin  with,  followed 
up  by  smaller  doses  if  necessary.  These  large  doses 
must  not  1)(?  given  when  the  patient  is  feeble  or  in  any 
sense  collapsed.  Huchanan,  s|K'aking  from  a  large 
experience  of  dysent(»ry  in  Indian  gaols,  recommends 
one  or  two  teaspoontuls  of  the  following  st«)ck  mixture 
every  one  or  two  hours  until  free  gentle  purgation  is 
produced.  It  should  then  be  continutnl  sutticiently 
often  to  secure  gentle  purgation,  and  for  one  or  two 
days    after  the  mucus  and   blood   have  disappeared. 
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If  the  fttrols  become  watery  the  inijdure  must 
be  stopped  at  once.  The  lesireiiiitg  of  tetiesmiia 
and  the  production  of  copious,  soft,  feculent  stcols 
iw  the  test  of  the  sut'cessfiil  action  of  the  Rulphatea, 

Cuhmtfi. — Shuuld  these  means  fail  to  control  iht* 
disease,  and  should  the  hloody  mucoid  stools  persist, 
nnd  the  griping  and  tenesmus  conlinue,  recouiiie  may 
be  had  to  caiomel  iji  coniliiiiation  with  opiimi  and 
ipcNaciiaidin^a  grain  of  tach  every  ^\'e  or  six  hours, 
the  eflett  beitig  wutched  and  salivation  avoided, 
80 me  give  calomel  from  the  outset  as  a  routine  treat- 
ment in  dy*;entery,  either  in  tive-firain  dofes  every  six 
or  eight  hours,  or  in  fi actional  do^ea  eTer)*  hour. 
This  metho*l  is  most  in  vogue  in  (?ennany»  and  is 
proliably  best  suited  to  the  cioupous  forms  of  the 
diHeiise,  In  France  aod  the  United  States  the  sul- 
phates are  most  in  vogue  ;  while  British  phyaicifins 
until  lately,  relying  on  JufHan  experience,  plaet* 
most  confrdenco  in  ipecac u mi li a. 

limmtth  and  oi>lttnK^-AH  a  i-esult  of  oithcr  line 
of  trt^atnicni,  the  dysenteric  gymptoniji  may  hubsidt* 
ra[iidly — perhapB  entirely,  RumetimcH,  although  tho 
stools  heconic  feculent,  and  the  mucus  and  blomi  dis- 
appear, dinrrha^a  remains.  Thii  generally  quickly 
yields  to  a  sal  icy  h*  to  of  bismuth  (grs*.  k  xx)  and 
morphia  (gr.  ^\ )  mixtui*e. 

Oih  f-v  drvgs . — Si m  a  m  ha  { A  ila  n  th  ng  tj  !a  tt  dnhmi ) 
aometimes  succeeds  where  other  nieasures  have  failed. 
It  is  a  drug  which,  though  nowadajB  neglected  in 
Bun.pe,  is  still  much  used  in  the  Ejus!  by  so^ called 
**  dysentery  doctors/*  It  seems  to  be  specially  ser- 
viceable when  the  case  has  become  subacute  or 
chronic.  To  be  effect ivo,  it  requires  to  he  given  in 
much  larger  doses  thnn  is  directed  in  the  Phamja- 
copiifias.  One  method  of  preparation  I  have  seen 
ejnployed  is  as  follows  : — Using  aB  earthenware  pot, 
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boil  half  an  ounce  of  simaruba  in  a  pint  and  a  half  of 
water  for  three  hours,  and  then  strain  it.  Let  the 
patient  remain  in  bed  and  drink  this  decoction  on  au 
empty  stomach  every  second  morning  for  four  times. 
Food  must  consist  of  milk  and  farinaceous  stuffs. 
Another  method  is  to  boil  an  ounce  of  simaruba  in 
twelve  ounces  of  water  until  it  is  reduced  to  seven 
drachms ;  to  this  a  drachm  of  spirit  is  added.  This 
preparation,  also,  must  be  made  in  an  earthenware,  or 
in  an  enamelled,  dish.  For  an  adult  this  is  a  suitable 
dose ;  a  child  may  take  a  fourth  part.  It  should  be 
taken  every  night  for  four  nights.* 

Monsonia  ovata. — Dr.  John  Maberly  reports  veiy 
favourably  on  Monsonia  ovata  —a  South  African  plant 
— in  dysentery.  He  uses  a  tincture  of  two  and  a  half 
ounces  of  the  dried  plant  to  the  pint  of  rectified 
spirit.  It  gave  in  his  hands  wonderful  results,  not 
only  in  acute,  but  even  in  chronic  cases  which  had  re- 
sisted the  ordinary  remedies. 

Cinnamofiy  pomegranate,  mangosteen  rind,  and 
other  aromatics  and  astringents  sometimes  do  good  in 
chronic  dysentery. 

I  can  otter  no  explanation  of  the  action  of  any 
of  tliese  drugs  in  dysenteiy.  We  use  them  quite 
empirically.  Ipecacuanha  and  simaruba  really  seem 
to  have  some  sort  of  specific  action  on  the  disease  or 
on  its  cause,  but  in  what  way  it  is  impossible  to  indi- 
cate. Strange  to  say,  ipecacuanha,  which  has  been 
found  so  serviceable  in  India,  Africa,  the  Brazils,  and 
elsewhere,  has  a  very  i)Oor  reputation  as  an  anti- 
dysenteric  in  the  United  States  (Osier)  ;  it  has  also 

♦  Tlie  following  is  the  formula  of  a  preiNiration  of  nimarulia 
much  used  in  Shanghai,  and  there  known  iiM  "Khein^H  Specific 
Remedy  for  l>iarrh<ea  and  Dy«enterv.''  I  understand  that  the 
formula  was  purchjwed  by  the  Shanghai  municipality  for  a  con- 
Hiderable  sum  of  money,  ho  highly  wjim  it  thought  of  by  the 
European  community  of  that  city.  Simarul)a  Itark.  three  ounces; 
Chinese  cinnamon,  one  ounce ;  boil  in  tliree  quarts  of  water  and 
allow  it  to  evaporate  down  to  one  pint.  When  cool,  Mtrain  into  a 
brandy  bottle,  add  three  tableupoonfulM  of  good  brandy,  and  till  up 
by  pmring  cold  water  over  the  bark  in  the  strainer  till  the  bottle 
is  full.     Dose  :  A  wineglauf ul  three  times  a  d^iy. 
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Blgn&My  failed  in  some  English  epidemics  (CiouBton)  ; 
facU  pointing  to  specific  diifi'rences  in  the  dj^enteries 
of  ditlf?rent  cuuntrie^. 

lielief  oj  jHiin. — During  th^  early  atageji  of  an 
attack  the  patient  may  sutler  much  frotu  giiping  and 
teiiesmua.  These  are  generally  relieved  l>j  hot  fomenta- 
t  ionSj  t  u  rpen  tine  s  t  u  |>es,  o  v  by  a  ho  t  l>ath .  A  n  ex  c^ellen  t 
application  is  the  Japanese  hot  hox  or  1 1 and- warm er^ — 
a  Bmall  tin  Ixix  containing  a  slowly  Lwrnirjg  t-Artridge 
of  jiovv tiered  charciml.  These  hot-ltoxes,  or  an 
iniitation  under  the  name  of  **  istra,''  cwn  now  be 
prociired  in  Eiigland,  Three  or  four  of  them  may 
be  I'oughly  sewn  into  a  piece  of  Unnuel  and  laid  on 
the  alidomen.  This  application  haa  tht*  advantage 
of  being  very  light,  of  not  wetting  the  cloiheii^  and 
of  keeping  warm  for  many  hours*  Tenesmus  and 
dyhUiia  are  be«t  relieved  by  morphm  hyptxierniically  ; 
or  by  an  enema  ot  a  wineglassful  of  thin  starch  <?on* 
taining  forty  or  fifty  drops  of  laudanum ;  or  by 
supfjoaitories  of  morphia  and  cocaine.  Washing  out 
the  rectum  with  a  pint  of  very  iiot  water,  with  or 
without  boracic  acid,  is  sometimes  eflectual  in  remov- 
ing for  a  time,  or,  at  all  events,  of  mitigating,  ibe 
incessant  desire  to  go  to  sttn>l  and  to  strain.  Two 
drachms  of  bismuth  with  laudanum^ thirty  minims, 
and  thin  starcli— two  ounces,  is  also  a  good  sedative 
en  em  a  ( Da  v  i  dson ), 

Treatment  should  be  energetic  and  thor^iugh  at 
the  outset  of  dysent4?ry.  Every  eiibrt  muet  be  made 
to  prevent  it  from  Ix^coming  chronic,  as  in  this  stiige 
the  disease  is  very  difficult  to  treat  successfully,  and 
is  prone  to  term  mate  in  pennanent  invalidisnj. 

Trmtitii^til  of  cliroiue  d>i»i-iilon.'-As  a 
mattt*r  uf  routine  my  pcrsoiud  exjKnicncu  leads  me  to 
recommend  in  all  cases  of  cbronic  dj'sentery  a  short 
preliminary  course  of  ipecacuanha — Sil,  :25^  20,  15,  10 
and  5  grains  on  successive  evenings,  with,  of  course, 
rest  and  a  milk  and  barley  water  diet.  Thereafter  1 
generally  prescribe  a  minute  dose  of  castor  oil,  with 
or  without  opium,  three  times  a  day,  regtiJating  the 
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dose  according  to  effects.  I  may  also  prescribe  a  mix- 
ture of  simaruba  and  cinnamon,  or  some  intestinal 
antiseptic,  as  salol  or  />-naphthol.  These  measures 
failing,  T  have  recourse  to  some  of  the  following. 

Nit  rat  t'  of  silver  iiiJ**rtions. — The  nK>8t  effective 
ti-eatment  of  certain  types  of  chronic  dysentery  is 
undoubtedly  massive  injei-tions  of  large  quantity  of 
nitrate  of  silver  solution  of  a  strength  of  from  half 
a  grain  to  one  grain  to  the  ounce  of  distilled  water. 
There  is  a  right  and  there  is  a  wrong  way  of  using 
this  splendid  remedy.  If  employed  in  the  wixmg  way, 
it  is  useless  ;  perhaps  worse  than  useless.  It  must 
never  be  applied  when  acute  symptoms  art*  present. 
These  must  tirst  be  got  rid  of  by  ipecacuanha,  by  tke 
sulphates,  by  calomel,  by  castor  oil,  and  by  rest  and 
diet.  The  patient  should  Ik*  prepannl  for  a  week  at 
lea.st  in  this  way.  Then  the  l)owel  is  to  be  cleartnl  by 
a  small  dose  of  castor  oil,  followed  by  a  large  enema 
of  three  or  four  pints  of  warm  water  to  which  two  or 
three  teaspoonfuls  of  carbonate*  of  soda  have  l)een 
added.  The  whole  of  this  injection  having  escaped, 
and  when  the  bowel  is  quite  empty,  two  to  three 
pints  of  the  nitrate  of  silver  solution  are  thrown  in 
by  means  of  a  long  tulx,'  pa.ssed  slowly  and  carefully 
into  the  bowel  as  far  as  it  will  go  without  kinking. 
It  is  better  to  iill  the  bowel  by  gravitation,  using  a 
funnel  and  tube,  rather  than  by  a  syringe.  The 
patient  should  be  encouraged  to  retain  the  injectioii 
«i*as  long  as  he  can,  to  lie  flat  on  his  belly,  and  to  roll 
from  side  to  side  so  as  to  secure  that  the  injectic>n 
conies  in  cMiitact  with  every  portion  of  the  large 
intestine.  If  it  seems  to  be  doing  good,  this  injection 
may  be  used  every  few  days  and  kept  up  for  some 
time.  Improvement  in  suitable  cases  generally  sets 
in  at  once.  The  nitrate  nnist  not  be  p<Tsevered 
with  if  it  cau.ses  any  marked  irritation  or  increa.se  of 
syniptonis. 

In  the  mild  chronic  dysenteries  which  are  seen  in 
Great  Britain,  and  which  originally  had  been  con- 
tracted  in   the  tropics,  and   also  in   the  more  acute 
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relApse®  of  troptc&l   dysenteries,  ipecaeuanha  eliould 
always  lie  tried  in  the  way  recomraefide<i. 

Oihrr  mrjhfvin  nf  treat rutj  chronic  dtfseiiterif  which 
sucCT^ed  at.  tiine-s  are  rlie  svatematic  wasliing  out  of 
the  bowel  daily  with  wnnu  boracie  watfi\  with  linseed 
infijdoiu  with  tiiilk  (ti  very  VMkiable  retiitH:ly),  with 
r»iaiig*ist*N?n  Hud  decoct ionsH  with  weak  Holutions  of 
alum,  sulpbat'e  of  copper*  or  taaniti ;  systematic  daily 
doatng  with  am  all  quaji  titles  of  castor  oil^  with  or 
without  opium — one  to  two  liraehnifiof  caiitor  oil  w*ith 
four  U>  ten  dropH  of  iHudanuin  three  times  a  day 
(Hillier)  :  ten  to  twenty  drops  of  turpentine  three 
timeit  a  day  :  n\nK\\  dose^  of  hyilrarg.  c,  creta  ;  the  daily 
eonsun»ptiou  of  some  [H'epaiation  of  frt^sh  h*iel  fi'uit ; 
a  course  of  Carlnbad,  of  Kiisaingeti^  or  of  Vicliy  water  ; 
rectal  doncliing  a&  practiaed  at  Ploaihierea ;  a  diet  ol 
gntpea  onlyi  of  miik  only^  or  of  beef  only  \  cold  water 
compreaaes  to  the  abdomen, 

Prutt-di/iif titer tc  constipation, — -After  the  sul*Rid- 
eiice  of  a  dysentery^  constipation  and  balling  of  the 
stoola  iH  by  no  meanii  an  uncommon  event.  This 
cont|ilication  1*4  best  preveoted,  or  niet,  by  enemata  of 
warm  wnter  to  which  a  little  **alt  has  boen  added — a 
te^ spoonful  t<i  the  pint — or,  if  tlie  liowel  is  very 
irritable^  of  iinseetl  t«a  or  of  thin  rice- water*  An 
occasional  dose  of  castor  oilj  half  to  one  t^aspoonful^ 
once  or  twice  a  week  or  offcener,  and  kept  up  so 
long  as  the  motions  are  not  quite  he^dthy,  is  an 
excellent  routine  prnctiot^ ;  its  action  may  l>e  sup-  ^ 
plemented  by  a  glycerine  suppository.  A  course 
of  Carlsbad  waters  or  salts  often  gives  excellent 
result*^. 

Ffjml  ami  clothing. — In  chronic  dysentery  much 
attention  s^houkl  Ije  given  to  clothing  and  food.  The 
former  ahoold  Ije  very  warm.  Dysenteries  ought  , 
never  t<o  feel  cold.  Cold  bathing  is  very  dangerous  ' 
for  them  ;  mo  are  alcoin>lic  driok;!  of  all  sort^.  Food 
fthould  l>e  stmph'  in  the  extreme.  Beef,  mutton, 
cheese,  bread,  coarse  fruit  or  eoame  vegetables,  nuts, 
pickles,  and  Ruch  like  art^,  a.H  a  rule,  not  weh   l:M>me. 


Trea  tment.  409 

Fruit  and  fine,  well-cooked  vegetables  in  moderation 
are  necessary  and  often  beneficial.  In  obstinate 
chronic  dysentery  it  is  often  a  good  thing  to  change 
the  diet  from  slops  to  solids,  from  a  meagre  to  a  more 
liberal  one.  Wonderful  results  are  sometimes  got 
from  a  sea  voyage. 

Hepatitis.  —  During  the  whole  course  of  an  attack 
of  dysentery,  and  for  months  thereafter,  the  condition 
of  the  liver  must  receive  the  most  careful  attention. 
We  may  not  be  able  to  prevent  abscess  of  this  organ ; 
but  if  pain  and  swelling  seem  to  suggest  it  as 
threatening  we  can  try  by  means  of  saline  apciients, 
ipecacuanha,  rest,  low  diet,  fomentations,  dry  cup- 
l)ing,  and  such-like  measures  to  avert  what,  to  say 
the  least,  is  a  very  grave  complication. 

Prophylaxis. -The  prophylaxis  of  dysentery 
consists  principally  in  securing  a  pure  water  supply  ; 
in  avoiding  unwiiolesome  food  ;  in  temperance  ;  in 
clothing  warmly  and  avoiding  chill ;  in  correcting 
con.stipation  and  stopping  diarrhoea ;  and,  in  public 
institutions  such  as  gaols  and  asylums,  in  regarding 
dysentery  as  an  infectious  and  readily  communicable 
disease,  and  in  strictly  isolating  all  patients  suffering 
from  symptoms  of  colitis,  or  even  looseness  of  the 
bowels. 
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EPIUKMIC   GANGRKNOUS  KKCTITIS. 

So  far  a.s  known,  this  very  fataJ  disenae  seems  Uj  he 
confined  to  the  natives  of  tlie  low- lyings  hot,  J  amp 
regions  in  the  north  of  South  Aiwericaj  and,  perhaps^ 
to  the  natives  of  Fiji  and  other  islands  of  the  8t>uth 
Faeifie.  In  Guiana  it  is  known  aa  **  Caribi  "or  **  Indian 
Bicknes^,"  in  Venezuela  as  "  Bidio  "  or  **  El  BechoJ'  It 
is  said  to  be  verj  contngiotift,  and  appears  to  be  a 
form  of  i*ttpidly-spr«ading  phagedsena,  whieh  starts 
from  the  neigh  hour hoo<l  of  theanuH,  Occ-asionallv  il 
may  V»egin  higher  up — in  the  colon.  In  the  latter 
cafie  it  ifi  called  tjie  *'  high  "  fern) ;  in  the  former  the 
"  low  "  or  rectal  form.  Animals,  as  well  im  men,  are 
attacked. 

I  am  indebted  to  Dr.  Ackers,  of  Cura^oa,  formerly 
of  Venezuela^  for  the  following  information  on  the 
subject: — **I  have  only  seen  cases  of  the  disease  in 
animals,  pnnci pally  fowls,  though  also  in  dogs  and 
calven  ;  but  I  liave  lieen  told  bj  medical  men,  who 
themselves  attended  the  eases,  of  its  occurrence  in 
children  of  the  poorer  classes.  The  disease  cominencea 
by  an  itching  in  the  anus,  which  pro^ luces  an  inclina- 
tion to  frequent  defalcation.  This  st^ge  continues  for 
a  few  days,  when  a  severe  inflammation  of  the  mucous 
membrane  of  the  rectum  seta  in,  giving  rise  to 
symptoms  of  acute  dysentery.  There  are  frequent 
stools  of  a  mucous,  bloody  substance,  accompanied 
sometimes  by  bile  or  excrement ;  at  the  same  time, 
there  is  much  straining,  considerable  elevation  of 
temperature,  anorexia^  and  great  thirst  At  this 
jieriod,  if  the  animal  or  child  is  not  attended  to,  the 
alirtve  symi>t<ims  become  more  alarming:  a  conn  Ian  t 
flow  of  a  glimy,  foitid,  seuji-Uqind  suhylnnce  streaked 
w^th  I  flood  appears.  Sometimes  the  discharge  is  of  a 
brii^ht  gt^en  colour,  such  as  might  be  obtained  by 
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crushing  tender  stalks  of  grass.  When  this  occurs 
the  patients  refuse  all  food,  but  the  thirst  is  still 
intense.  The  aflected  animal  remains  standing  in  one 
place,  with  drooping  head,  as  if  overcome  by  fever  and 
weakness.  For  a  day  or  so  it  continues  like  this, 
until  at  last,  unwilling  to  move,  eat,  or  even  drink,  it 
suddenly  dies  in  convulsions.  Sometimes,  however, 
this  stage  is  not  fatal,  but  is  followed  by  prolapsus  of 
the  rectum,  which  is  in  a  very  inflamed  state  and 
ulcerated  ;  rapidly  gangrene  sets  in  and  is  quickly 
fatid.  The  Venezuelan  peasants  state  that  this 
disease  arises  in  children  from  chewing  the  green 
tender  stalks  of  unripe  maize,  of  which  they  are  very 
fond  on  account  of  its  sweetness.  In  children  pro- 
lapsus of  the  rectum  is  very  frequent ;  in  fatal  cases 
they  may  die,  like  the  animals,  in  convulsions,  though 
in  children  convulsions  are  not  necessarily  a  fatal 
symptom.  The  treatment  employed  by  the  natives 
for  animals  consists  in  an  enema  of  strong  lemon 
juice,  mixed  with  a  weak  dilution  of  white  rum  and 
water  (aguardiente),  two  or  three  times  a  day  ;  at  the 
same  time,  the  anus  is  freely  du.st<Kl  with  wood  ashes, 
some  of  which  are  also  introduced  into  the  rectum. 
A  purgative  of  oil  is  generally  administered  also.  In 
some  cases  I  have  known  this  treatment  prove  very 
successful.  On  the  other  hand,  when  the  disease  is 
far  advanced,  or  when  the  ulceration  of  the  bowel 
appears  at  an  early  date,  it  seenjs  to  be  of  little  or  no 
avail.  Another  treatment  employed,  especially  for 
children,  consists  in  an  enema  of  the  juice  obtained 
by  crushing  the  stalks  and  leaves  of  Spiyelia  anthel- 
mtntini  (pasote).  A  decoction  of  the  same  herb  is 
also  given  by  the  mouth  three  or  four  times  a  day. 
This  decoction  is  very  frequently  administered  by  the 
peasants  as  an  anthelmintic.  In  ca.ses  of  children 
suliering  from  *bicho,'  one  of  the  quarters  of  a 
lemon  is  roasted  and  introduced  into  the  rectum  as  a 
suppository  once  or  twice  a  day,  and  I  have  heanl 
that  it  gives  very  satisfactory  results." 
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Dt*fiiiili«iii.-A   form   of  morning  diarrhcpa  accom- 

|iaui(*j|  Uy  tlatiik^nt  dyspepsin  and  the  passage  of 
CL»|tit)it^,  ih[Utd,  pale^  frothy  stools.  It  occura  prinei- 
pally  in  Europcaua  on  their  visiting  the  hills  after 
residing  for  aoma  titne  in  the  hot  lowlanii^  of  tropical 
countrie.'L 

Cvecif^rapltfrnl  and  sciimc^nal  distrlliiitiaii. 
— Crouihie,  who  gives  an  *?xfelk*nt  atveoant  of  thi^  dis- 
eaK^f  poiutH  out  that  a  similar  atiection  may  show  itself 
in  the  highlands  of  Kurope  ii^  well  as  in  those  of  India. 
It  is  said  also  to  occur  in  corresponding  clrcutn- 
Stanoes  in  South  Africa-  There  in  no  reason,  there- 
fore, to  suppose  that  hill  diarrhu^a  is  upecial  to  India, 
although,  owing  to  the  large  Eurapean  population 
frequenting  the  hill  sanitaria  in  that  country,  it  has 
heen  particularly  noticetl  there.  An  elevation  of  (>,0DQ 
feet  orovefj  if  comhined  with  an  atmosphere  s^iturated 
with  watery  vaponr,  is  particularlj  favourable  to  its 
clevelopnient.  In  India  it  is  found  to  l>egin  and  end 
with  the  raitiH,  during  which,  m  certain  years  and 
places,  it  is  apt  to  assume  ahnofit  epidemic  characters. 
Thus,  during  the  wet  season  of  ISSO,  in  Simla  an  i 
epidemic  of  hill  tUarrhaea  affected  from  50  to  75  per  ' 
eent.  of  the  population j  three- fourths  of  the  case* 
hapfjening  within  a  we^k  of  each  other.  In  some 
ycara  hill  diarrhtea  is  loss  prevalent  than  in  others  ■ 
Imt  at  the  proper  season  few  of  the  various  hill 
sanitaria  of  India  are  without  examples. 

§1  in ptatnsi.— Without  very  obvion.s  cause  the 
patient,  who  in  other  re-apect«  may  he  in  good  ht-alth, 
floon  after  arrival  at  a  hill  sanitarium  beooiues  subject 
to  a  daily  recurring  diarrhea,  the  looseness  coming  on 
regularly  every  mar*iing  sime  time  between  3  and  fi 
tt.m     The  calla  to  stool  are  apt  to  be  sudden  and  injper- 
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ative.  The  motions  passed  are  remarkably  copious ; 
very  watery  in  some  instances,  pasty  in  others.  They 
are  pale,  frothy,  and  like  recently  stirred  whitewash, 
so  devoid  are  they  of  biliary  colouring  matter.  Their 
passage  is  attended  with  little  or  no  pain,  often  with 
a  sense  of  relief.  From  one  to  half  a  dozen,  or  more, 
such  stools  may  be  voided  in  the  morning  before 
11  a.m  After  that  hour,  at  all  events  in  ordinary 
cases,  the  diarrhcea  is  in  abeyance  for  the  rest  of  the 
day,  and  the  patient  may  then  go  about  his  duties  or 
pleasures  without  fear  of  inconvenience. 

The  distinctive  features  of  this  form  of  diarrhoea 
are,  therefore,  the  regularity  of  its  recurrence  every 
moruing  and  its  cessation  after  a  certain  hour  in  the 
forenoon  ;  the  absence  of  bile  in  the  stools  ;  and  the 
attendant  flatulence.  The  abdomen  is  sometimes 
blown  out  like  a  drum,  the  patient  being  conscious  of 
unpleasant  borborygmi  associated  with  a  feeling  as 
of  some  boiling  or  chemical  operation  proceeding  in 
his  inside.  Occasionally  cases  are  met  with  in  which 
the  stools  are  very  pale,  but  in  which  there  is  no 
diarrhu'a. 

Under  treatment,  or  spontaneously,  or,  according 
to  Crombie,  on  acclimatihjation  occurring,  after  some 
(lavs  or  weeks  the  diariho'a  may  subside.  In  other 
instances  it  persists  in  defiance  of  treatment  until 
the  return  of  the  patient  to  the  warm  plains,  when 
it  at  once  Fpontaneously  subsides.  Crombie  in- 
stances a  case  in  which  the  patient  was  regularly 
attacked  with  hill  diarrhoea  whenever  he  visited 
Simla  —twelve  occasions — recovery  invariably  taking 
place  on  his  return  to  the  plains.  If  the  looseness  is 
both  considerable  and  protracted,  there  necessarily 
ensue  debility,  wasting,  and  anaemia,  and  the  disease 
may  la}»se  into  confirmed  sprue — an  aflection  having, 
appaiently,  close  aflinities  with  hill  diarrhea. 

.T:tiolo{sy  and  paltiolo||i:y. — It  is  difficult  to 
say  what  may  hi)  the  precise  factors  determining  this 
disease.  The  low  barometiic  pressure  associated  with 
great  (*h*vation  alK)ve  the  sea-level  may  be  a  favouring 
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circumstatice.  Damp  seeqit  to  be  indicated  by  tH« 
f>ict  that  the  flL'^ejise  occurs  principally  during  the 
raini^.  Chill  after  exposure  to  the  liigli  tempMnit ui-e 
of  the  pUins  htm  |wftaibly  an  iuipurtaiit  shitre. 
Matiifestly  there  is  a  suspcTusioti  of  the  functions  of 
the  li%^er  and,  con  side  ring  the  dvspepsia  and  looseners, 
moit  pmbabjy  of  those  of  tbi^  piincrejia  and  of  the 
other  glandular  structures  sub«er\4ng  digestion,  HOI 
iliarrhcea  is  cei-tAinly  something  more  thnn  an  intestinal 
catarrh.  As  Ci'oiidlip  punts  out,  it  ir  moi"C  of  the 
nature  of  dyspepsia.  There  are  no  adequate  grounds 
for  connecting  it  with  either  the  water  or  the  fiiwl 
supply.  The  question  of  micro-organisms  has,  ap- 
[larently;  not  lieen  stutlied* 

Tri'iitmeitt* — The  ti-eatment  recommended  liy 
Cronibie,  and  endorsed  by  other  medical  men  of 
i^xperience  in  India,  consists  in  a  pure  milk  diet^  rent, 
warm  clothing,  a  teaspoonful  of  liquor  hydmrgrri 
]>orchlaridi  in  water  abjut  fifteen  minwtes  after  fotxl, 
and  twelve  grains  of  j»ep??me.  or  a  corresponding 
quantity  of  Lie topep tine  or  ingluvin,  two  boura  hiter.  I 
If,  in  spite  of  tRmtuunit,  the  diseiise  pcrsiHtH,  the 
patient  must  return  to  the  low  country. 
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srBUE  irsiLOSJsi 

I^^HBittoB. — Bj  tlie  term  -^  ^*rDe  ^  is  oDdcrstood  a 
pecaliAT  and  very  danserous  form  of  chronic  catarrbal 
inflatrimation  of  the  whole  or    part    of    the  mucoiis 
meiii]>rane    of  the  alimentary  canaL  generally   asso- 
ciated with  suppression  of  the  cholc^nic  fanction  of 
the  liver  and,  probably,  of  the  fur»ctions  of  the  other 
glandalar  organf  gnhserving  digestion.   It  is  frequently 
met  with  in  tropical  countries,  |«Lrticularly  in  Eurt^^ean 
residents.      The    same   disease  may  dt^velop  for   the 
lirst  time  in  t*-mperaie  climates  :  only,   however,  in 
individuals  who  have  previously  resided  in  the  tropics 
or  sulitrr>pics-     Sf»rue  is  characterised  hy  irregularly 
altemalini;  I^ri^jds  of  exacerViaiion  and  of  eom|)ara- 
tive  qui*^scence  ;    by  an  inflam*xl,  bare,  and   eroded 
ccjndition    of   the    mucous  membrane  of  the  tongue 
and  mouth  :  by  flatulent  dyspepsia  ;  hy  pale,  copious 
and    generally  Joose,    frothy,  fennenting   stools  ;   by 
wasting  and  ansemia  ;  and  by  a  tendency  to  relapse. 
It  may  occur  as  a  primary  disease,  or  it  nm'  super- 
vene on  other  affections  of   the  l)Owels.     It  is  very 
slow  in  its  jirogress  :    and,  unless  proj^rly    treated, 
tends    to    terminate    in    atrophy    of    the    intestinal 
mucosa,     which    usually,    sooner     or    later,    proves 
fatal. 

IVonieiirlature. — Sprue  has  been  more  or  less 
recognised  l)y  writers  on  tropical  medicine  for  many 
years.  It  has  lx>en  calliMl  ''  tropical  diarrluea," 
"  diarrlma  alba,"  '*  aphthie  tropicie,"  **  Ceylon  soiv 
mouth,"  "  psilosis  linguae"  (Thin),  In-sides  a  variety 
of  other  names.  The  term  '*  sprue  '  is  an  adaptation 
from  the  Dutch  word  "spruw  "  in  use  in  Java,  where 
th<*  disease  is  very  conmion. 

Cjieog:raplii€al  distribiilioii.  It  is  piobahlc 
that  sprue,  although  more  common  in  certain  warm 
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couti  tries  than  m  a  tiers,  i^  foi^tid  through^  ut  tlio 
greater  part  of  the  ti-opical  and  narmy  partR  of 
the  subtropical  world.  It  is  e^pc dally  coiivmoti  in 
Bouth  Ciamif  Mftuik,  Cuihln  Cbina,  Java,  the  Stniitsi 
Settlements^  t'ejflonj  Indian  tjx>pieal  Africa,  and  the 
West  Indies  (Hillary).  Apparinily  it  is  mobt  pre- 
valent in  thofie  coim tries  in  which  high  temi>errtture 
m  combined  with  a  tnoi^t  atmosphere.  It  is  cam  won, 
however,  in  ctrtain  aubtrijpienl  eountiie^,  as  North 
dvina  and,  oeca^ionally,  even  in  Jajan  ;  countries 
whoi'e,  althongb  the  summer  b  hot  and  damp,  the 
winter  ia  dry  and  bracinij, 

i£tiol«g}^t — Prolonged  residenee  iu  the  endemic 
area  is  perhaps  the  mo^t  poteen t  p red ispc  sing  influence ; 
casi  s,  liowtver,  do  occur  in  which  the  di&ease  shows 
itself  after  a  residence  i>f  cne  or  two  years  otdy. 
Exhfiuwting  dise^t^ts,  particularly  those  in ^olviDg  the 
aliiaent^iry  canal,  as  dysentery » bill  dian^hn-a,  niornhig 
drrtrrhuKj  hti-morrboids  ar.d  fisttda,  are  apt  to  terminate 
in  sprue.  Frefjuent  child  bearing,  miscarriages,  uterine 
hieinoiThages,  exhausting  discharges,  and  prolonged  lac- 
tation aJso  predi^pcse  to  the  dinase  ;  so  may  &ypbili*,j 
courses  of  meicury  or  of  if.»dide  of  potassiium,  bad! 
food,  bad  water,  anxirty,  eld  lis,  nnd  no  forth— iu  fact, 
imy  depre^i-ing  inBuence,  paitituhirly  if  tt  iii  combined 
W'ith  Intestinal  imtation.  Malaria  does  not  seem  to 
Ije  s|ieciaily  lespr-ni^ible.  At  one  time  AmjuiUuht 
BltiratrdiU  (Mhal  donnnti  infettitnaie)^  a  puittsite  \vry 
common  in  the  at<  olsof  causes  of  chrtmic  intestinal  Bux, 
purticularly  in  Cochin  Ohiuo  (p,  6G0),  wns  ptkt  forward 
as  the  cause  oi  the  chronic  cntero-colUis  (for  the  most 
part  sprue)  of  that  country.  Subscfjiient  invrstiga- 
tions  have  disproved  this.  Like  the  ar^guilluJa, 
Artifjfha  €oii  III  ay  l*e  prei^ent  in  the  stools  in  these 
cases ;  but,  svitnikirly,  it  is  in  no  wiiy  responsible  for  J 
the  diicnfie.  K either  lias  auy  bacterinm  whiel;  cim  h&J 
regarde<;l  with  any  flegrte  of  certainty  as  speciaE  to 
j^prue  been  sepaiated  frnm  the  characteristic  fclools. 
In  seareliing  for  the  fundamenial  cause  of  lids  affec- 
tion,   the    latency    which    the    disease   occasionally 
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exhibits,  and  the  fact  that  the  first  symptoms  may 
not  appear  until  months  or  even  years  have  elapsed 
since  the  patient  quitted  the  tropics,  must  be  kept  in 
view. 

Symptoms.  —  Variahiiity.  —  There  is  infinite 
variety  in  the  combination  and  in  the  severity  of  the 
various  symptoms  of  sprue,  as  well  as  in  the  rate  of 
progiess  of  the  disease.  In  some  instances  it  may 
be  almost  a  subacute  process  running  its  course  in  a 
year  or  two  ;  in  others,  again,  it  may  drag  on  intermit- 
tingly  for  ten  or  fifteen  years.  Much  depends  in  this 
respect  on  the  circumstances,  the  character,  the 
care,  the  treatment,  and  the  intelligence  of  the 
patient. 

General  st/mptoDis  in  a  typical  case.  —  In  an 
ordinary  fully  developed  case  the  patient — who  is 
generally  dark  or  muddy  in  complexion  and  much 
emaciated — complains  of  three  principal  symptoms  : 
soreness  of  the  mouth,  dyspeptic  distension  of  the 
abdomen,  looseness  of  the  bowels  ;  the  last  being  par- 
ticularly urgent  during  the  morning  and  earlier  part 
of  the  forenoon.  The  patient  may  also  complain  of 
feeling  physically  weak,  of  loss  of  memory,  and  of 
inability  to  take  exercise  or  to  apply  his  mind.  His 
friends  will  probably  volunteer  the  information  that 
his  t^Muper  is  iiritiible  and  unreasonable. 

Mouth  lesioHH.  -  -  If  the  moutli  is  examined,  the 
soreness  will  be  found  to  depend  on  a  variety  of 
lesions  of  the  mucous  membrane,  which,  though  ])ain- 
ful,  seem  to  be  of  a  very  superficial  character.  These 
lesions  vary  considerably  in  intensity  from  day  to 
day.  During  an  exacerl)ation  the  tongue  looks  red 
and  angry  ;  superficial  erosions,  patches  of  congestion, 
and  perhaps  minute  vesicles  appear  on  its  surface, 
particularly  about  the  edges  and  tip.  Sometimes, 
from  the  folding  consequent  on  swelling  of  the  mucous 
membranci,  the  sides  of  the  organ  have  the  appear- 
ance of  being  fissured.  Tlie  filiform  papillaj  cannot 
Ije  made  out,  altliougli  here  and  there  the  fungiform 
|)apill8e    may    stand    up,  pink  and    swollen.     If  the 
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pAtient  be  nmde  to  turn  up  the  tip  of  the  tao^e, 
veiy  likely  red  patcbes  of  atiperiicial  erosian,   aoioe- 
tinifti  covered  witli  an  apbtboa^4ooking  pellicle,  majrj 
be  seen  on  either  side  of  the  fra^nunu     On  evertiii^| 
the  lip^f  similar  [latdiea  and  erosions  are  visible  ;  imd  ' 
il  the   cheek  be  separated  from  the  teeth  the  same 
may    be    seen  on    the    buccal    mucous    meinbnine. 
Occasionally  the   pal&te   i*   aimilarlT  affected  :  very 
often  in  tbiB  dttintion  the   mueous   follicles  are  en- 
larged, sbotty,  and  prominent.     The  gullet  and  a%'ula 
maj  also  be  raw  atid  sore. 

In  comsequence  of  the  irritation  caused  by  theee 
stiperiicial  and  exceedingly  sensitive  lesions,  the  mouth 
t fiends  to  fill  with  a  watery  saliva  which  may  dribble 
fi^m  the  corners.  If  the  patient  attempts  to  take 
any  sapid  food,  strong  wine^  or  anything  but  the  very 
blandest  diet,  the  pain  and  burning  in  the  mouth 
are  intolerable  ;  so  much  so  that»  ah  hough  ].>erhaps 
ravenously  hungry,  he  shirks  eating.  Kot  im- 
frequently  swallowing  is  accom]>anied  and  followed 
by  a  feeling  of  soreness  and  hurtling  under  the 
sternum  ;  suggesting  that  the  gullet,  like  the  tongue, 
is  also  in  an  irritated,  i-aw,  and  tender  condition. 
During  exacerbations  of  the  disease  the  condition  of 
the  month  Wcomes  greatlj  aggravated.  Although 
during  the  tem[>OF&ry  and  ocGosional  improvements  it 
l>econies  much  less  palnfulj  even  then  salt^  spices, 
strong  wines,  and  all  kinds  of  sapid  foods  sting  un- 
pleaiiantly ;  and  the  tongue,  particularly  along  its 
centre,  is  seen  to  be  bare  and  j.io|ished  hs  if  brushed 
over  with  a  coating  of  varnish.  At  all  times  tlie  tongue 
is  abnomjtdly  clean  and  devoid  of  fur ;  during  tlie  ex- 
acerbations it  is  red  and  swollen,  hut  during  the  remis- 
iions,  and  w^hen  not  inflamed^  it  is  small,  |>ointed, 
and,  owiug  to  the  aniemic  condition  of  the  patient, 
yellowish  liku  a  piece  of  cartilage. 

i?^«p^wwi, ^Dyspepsia  is  usually  much  complained 
of,  the  feelings  of  weight,  oppression,  and  ga&eous 
distension  after  eating  being  ^metime**  excessive. 
Very  likely  the  abdomen  swells   out   like  a   drumi 
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and  unpleasant  borborygmi  roll  through  the  bowel. 
Occasionally,  though  not  often,  there  may  l>e  vomiting, 
the  vomiting  sometimes  being  sudden  and  not  always 
accompanied  by  feelings  of  nausea. 

Diarrhoea. — The  diarrhoea  associated  with  sprue 
is  of  two  kinds  ;  one  chronic  and  habitual,  the  other 
more  acute  and,  in  the  early  stages,  evanescent. 
The  former  is  characterised  by  one  or  more  daily  dis- 
charges of  a  copious,  pale,  greyish,  pasty,  fermenting, 
mawkish,  evil-smelling  material.  The  latter  is  of 
a  watery  character,  also  pale  and  fermenting,  the 
dejecta  perhaps  containing  undigested  food.  In  these 
latter  circumstances  the  diarrhoea  usually  brings  with 
it  considerable  relief  to  the  dyspeptic  distension,  at 
all  events  for  a  time.  When  the  mouth  is  inflamed 
the  diarrlioia  is  usually  more  active.  The  stools 
during  periods  of  (quiescence  may  be  confined  to  one 
or  two  in  the  early  morning  or  forenoon  ;  during  the 
later  part  of  the  day  the  patient  is  not  disturbed. 
The  stools,  however,  even  in  this  quiescent  phase,  are 
always  extraordinarily  coj)ious  ;  patients  remark  their 
phenomenal  abundance.  They  are  passed  almost,  or 
altogether,  without  pain.  Not  unfrequently  during 
exacerbations  there  may  be  a  tender  excoriated  con- 
dition of  the  anus,  and  sometimes,  in  women,  a 
similar  condition  of  the  vagina.  Thin  states  that 
the  stools  in  sprue  are  acid. 

TypeSy  history,  course,  ami  te.rmhuition.  Proto- 
pathic  sprue. — There  is  a  striking  uniformity  in  the 
history  of  most  cases  of  sprue.  On  inquiry,  we  shall 
probably  learn  that  the  patient  has  been  suffering 
for  months,  oi*  jKjrhaps  years,  from  irregularity  of 
the  bowels.  This,  we  may  be  told,  began  soon  after 
arrival  in  tlnj  tropics  as  a  bilious  morning  diarrha»a. 
For  a  long  time  this  morning  diarrhoea  went  on, 
without  interfering  in  any  way  with  the  general 
health.  Later  the  mouth,  now  and  again,  l>ecame 
tender,  little  blisters  or  excoriations  appearing  for 
a  day  or  two  at  a  time  about  the  tip  of  the  tongue 
or  inside  the  lips.     These  sore  spots  would  come  and 
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go.  Perhaps,  frotn  time  to  time^  exacprhiittons  of  tho 
mouth  syraptonifi  would  be  associated  with  a  Little 
increase  of  diarrhoea.  Gradually  the  stools  lost  their 
bilious  chai^cter  and  l»ecanie  inale  and  frothy  ;  dy&i*i*ji- 
tic  ^ymptomsj  particularly  distension  after  mt^als,  now 
ap|»eared.  As  time  went  on,  these  symptiiins  would 
recur  more  frequently  and  in  a  more  pronounced 
form,  following,  almost  inevitably,  any  little  impm- 
dence  as  regards  food  or  expojiure^  The  geneml 
coiiditiou  now  began  to  deteriomte :  emaciation^ 
laiiguor,  lassitude^  and  inability  to  get  through  the 
day'^  work  tiattsfactorily  becoming  more  pronounce«l 
each  suinuier  until,  finally,  a  condition  of  permanent 
invalidism  was  establkhed.  Should  the  disea:^  eon* 
tinue  to  pro^re«4$,  the  emaciation  advances  slowly  but 
surely.  Dtarrhtea  may  be  almost  C43n£taiit,  and  now 
no  longer  confined  to  the  morning  hours  ;  the  com- 
plexion becora&s  dark;  some  times  very  dark  ;  the 
appetite,  sometimes  in  abeyance,  is  more  fi^uently 
ravenous  ;  unusual  indulgence  in  food  Ijeing  followed 
by  inci-eased  diicomfortj  temporarily  relieved  by  smart 
diarrhcea.  Finally  the  j>atient  h  confined  to  the 
house,  perhaps  to  l*e<l  The  feet  l«?come  ttdematous, 
and  the  integunienta  liang  like  an  ill  fitting  garment, 
the  deUiils  of  the  bony  anatoniy  showing  distinctly 
through  the  dry,  scurfy,  earthy  skin.  Finally,  the 
patient  dies  in  a  sent i  choleraic  atUK'k ;  or  from 
inanition ;  or  from  somo  intercurrent  disease.  Such  ia 
the  hiittory  of  an  ordinary,  mismanaged  case  of 
Kprue, 

Sprue  M^coHt^my  to  dj^mntery, — -When  the  disease 
has  aupervened  on  dysentery,  we  shall  learn  that 
tlie  motions  characteristic  of  the  original  dysen* 
teric  attm^k  gradually  changefi  in  character  ;  fn>m 
Ijeing  scanty,  inucoirh  blowty,  and  accompauif^  with 
pain  and  tenesmus,  they  became  diarrhfeic^  ]mle» 
frothy,  tlietr  discharge  l>eing  followed  by  a  feel- 
ing of  rplief  rather  than  of  pain.  The  raouth  at 
tlie  same  time  became  ^ire,  exhibiting  the  characters 
al  ready  described*    Gradually  a  condition  of  confirmed 
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sprue  was  established,  which  ultimately,  unless 
properly  treated,  will  almost  certainly  prove  fatal. 

Sprue  secondary  to  acute  enter o-colitis. — Another 
type  of  case  commences  as  an  acute  entero-colitis 
with  sudden  and  profuse  colicky  diaiThoea,  vomiting 
perhaps,  and  a  certain  amount  of  fever.  The  acute 
symptoms  do  not  subside  completely,  but  gradually 
have  the  typical  symptoms  of  sprue  grafted  on  to 
those  of  an  acute  intestinal  catarrh. 

Incomplete  sprite,  (a)  Gastric  ca^es.  —  Occasion- 
ally we  meet  with  cases  of  confirmed  spinie  in 
which,  at  first,  the  morbid  process,  judging  from  the 
existing  clinical  symptoms  and  subsequent  history,  is 
confined  to  a  limited  part  of  the  alimentary  canal. 
Thus  we  sometimes  get  sprue  without  diarrhoea,  the 
principal  symptoms  being  sore  mouth,  dyspeptic 
distension,  pale,  copious  but  solid  stools  and 
wasting. 

(b)  Intestinal  cases.  On  the  other  hand,  wo  may 
get  cases  in  which  the  mouth  is  not  ulcerated,  and  in 
which  there  is  little  or  no  distension  or  dyspepsia, 
but  in  which  the  st(X)ls  are  liquid,  copious,  pale,  and 
frothy.  Sometimes  a  patient  who  may  have  suffered 
at  an  earlier  period,  or  on  a  former  occasion,  from 
the  first  type  of  the  disease,  later  ac(|uires  the 
diarrhopic  form  ;  and  rncf  versa. 

(c)  Sj/rne  without  diarrhaa. — It  sometimes  hap- 
pens that  under  treatment  the  sore  mouth,  the 
dyspepsia,  and  the  diarrha?a  completely  subside ; 
nevertheless  the  wasting  continues,  the  stools  re- 
maining phenomenally  copious — so  much  so  that  the 
patient  may  declare  that  more  is  p)assed  than  has 
l>een  eaten.  In  this  case  wasting  is  progressive,  and 
the  patient  gradually  dies  of  inanition. 

Intestinnl  atrophy  consefintnd  on  sj>rne. — In  cer- 
tain instances,  under  treatment  the  sym])toms  proper 
to  sprue  subsid<*  ;  but  the  patient's  digestive  and 
assimilative  faculties  are  permanently  impaired. 
Slight  irregularities  either  in  the  quality  or  the 
amount  of   food,  chill,  fatigue,  depressing  emotions, 


423 


SpMU£» 


ifiticl  otb^r  trifling  causes  sul!ice  to  bring  on  djspepaia 
necompaoied  by  flatulence  and  diarrbtF^ii.  These  cases 
may  linger  for  yeara ;  usually  tUey  improve  during 
I  fie  4iirnmer  in  England  ^  getting  wors4.^  during  the 
wint^T  and  §pruigf  or  duriug  cold  danip  weather. 
ITltiiiiately  tliey  die  from  general  atrophy,  liiaiThfea, 
or  aonie  intercurrent  disease. 

n  orb  id  t%nnt9knky*—Posi  tnarlem  the  tlaHues 
in  sprue  fire  alinonnully  dry  ;  fat  is  almost  uoni- 
plet4?]y  absent ;  tiie  muscles  Jiiul  the  thoracic  and 
alxiouiinjil'  visceni  are  anaemic  and  wasted.  With 
the«je  exceptions  and  certain  import-ant  ehange^i  in 
t\w  alinientary  tract,  so  far  as  known  tht?re  are  no 
!<pReial  legions  which  ai^e  invariably  associated  with 
this  disease.  According  Uy  Bert  rand  and  Fontan» 
occjisionally  certain  phangea  are  present  in  the  jian- 
creas— namely,  fatty  "or  granular  degeneiutlon  of  the 
cells,  with  softening  of  isolated  acini  and  slight 
inllannnatory  infiltration  of  the  connective  tissue* 
Thesi*^  however,  are  not  more  constant  than  are 
certain  other  and  8in)ilar  changCH  occasionally  found 
in  the  liver  and  kidneys, 

Lesiotig  of  thti  alifm^ulart/  tnict — The  principal 
and  characteristic  lesions  are  found  in  the  alinientary 
LriLct.  The  iM^wel  iss  thinned  to  such  an  extent  as  to 
li*»  almost  dia|>hanous.  The  seTOus  coat  is  generally 
deal  thy,  the  mnscidar  coat  atrophied.  The  m\\^ 
mucosa  in  places  hwA  undergone  hypertrophic  tihrous 
changefl ;  and  the  mucous  memlimne  from  mouth  t<i 
anus,  either  in  patches  or  univerHally,  is  3U|terficially 
ermied  and  intci^titiaJly  atrophied.  The  inU^rtial 
surface  of  the  liowel  is  coatt*d  with  a  thick  layer  of  tlirty 
grey,  tenacious  mucus  which  conceals  paU^hes  of 
congestion,  of  erosion,  or  even  of  ulceration,  hesides 
«uch  evidences  of  similar  antecedent  disease  as  pig- 
mented  are.aa  and  thin  scarred,  eicAtricial  patches, 
The  v41Ii  and  glands  are  eroded  and  in  nvany  places 
completely  destroyed.  Here  and  there  minute 
spherical  indurationH,  about  the  size  of  a  pin*a  head 
and  surrounded  liy  a  dark  pigmented  or  congested 
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areola,  can  be  felt  in  the  mucous  membrane.  On 
cutting  into  these,  they  are  found  to  be  minute  cyst- 
like dilatations  of  the  follicles  filled  with  a  gummy 
muco-purulent  material.  Sections  of  the  diseased 
bowel  show  under  the  microscope  corresponding 
changes ;  such  as  varying  degrees  of  erosion  or  ulcer- 
ation of  the  surface  of  the  mucous  membrane;  de- 
generation of  villi,  glands,  and  follicles ;  the  small 
mucous  cysts  referred  to  ;  sometimes  small  abscesses ; 
and,  also,  infiltration  by  leucocytes  of  the  basement 
membrane  and  submucous  layer ;  and,  in  the  latter, 
fibro-cirrhotic  changes.  The  mesenteric  glands  are 
generally  large  and  pigmented,  perhaps  fibrotic.  The 
erosion  lesions  are  usually  most  marked  towards  the 
end  of  the  ileum  and  in  the  colon ;  but  they  may  be 
present  in  greater  or  lesser  degree  universally,  or  in 
patches  throughout  the  entire  alimentary  tract  from 
mouth  to  aims. 

Patlioloiry.— In  attempting  an  explanation  of 
tlie  phenomena  of  sprue,  two  features  of  the  disease 
have  to  be  considered — the  catarrhal  condition  of  the 
alimentary  canal,  and  the  absence  of  the  normal 
colouring  matter  of  the  fjeces.  Possibly  one  of  these 
is  the  consequence  of  the  other  ;  possibly  the  two 
conditions  are  concurrent  but  independent  conse- 
quences of  the  same  cause.  What  that  cause  may  Im 
is  quite  unknown.  Whether  the  first  pathological 
step  originates  in  ]>liysiological  exhaustion  of  the 
digestive  functions,  brought  about  by  tropical  con- 
ditions abnormal  to  the  European  constitution ;  or 
whether  the  disease  depends  upon  a  specific  organism; 
or  wh(;ther  there  is  a  combination  of  these,  has  still 
to  be  settled.  In  view  of  the  occurrence  of  morning 
diarrhoea  of  dark  bilious  stools  as  a  frequent  first  step 
in  the  development  of  sprue,  hyperactivity  of  the 
liver  might  be  assumed  to  be  a  first  step  in  the 
development  of  the  disease,  an  activity  which  in  time 
ends  in  exhaustion  of  the  chologenic  functions  of  the 
gland.  It  might  be  further  suggested  that,  con- 
currently with    this   hepatic  disturbance,  there  is  a 
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simitar  itutial  Iiyperactivity  of  all  the  other  glands 
appertaining  to  digestion^  a  hyperactivity  which 
also  enda  in  a  corresponding  exhaustion*  Cheuiical 
chatigeB  in  the  ingested  food  would  then  follow  on 
the  establishment  of  these  apeptic  conditions,  nud 
ultimately,  ^^^^  tlie  foi-mation  of  acrid  chemical 
bodieSj  Icftil  to  the  chronic  catarrhal  changes  found 
y>i>#l  mortem. 

An  analytiifj  by  Wynter  Blyth  of  the  stools  in 
spnie  resulted  in  ascertaining  the  pre^sence  of  the 
ordinary  elements  of  bile,  notwithstanding  tlieir 
apparent  abaenre  so  far  as  absence  of  colour  would 
indicate.  On  the  other  haud^  Berti*and  and  Fontaii, 
in  a  similar  analysijs,  failed  eompletaly  tu  find  Inle 
acids.  Until  a  decision  is  arrived  at  on  this  point  it 
\s  useless  to  speculate  further  on  the  subjects 

Micro-organisms,  of  course,  abound  in  the  fer- 
menting stools  of  sprue  ;  hut  hitherto  uo  bacterium 
ur  protozoon  which  must  be  regarded  as  apecitic  hai^ 
l^een  found  in  association  with  the  disease. 

Perstmally,  1  incline  to  regard  sprue  as  an  ex- 
pression of  exhaustion  of  the  glandular  structures 
siihserving  digeMion,  the  result  of  over-stimulation 
by  certain  meteorological  conditions  which  are  found 
in  tropical  countries,  and  which  ai*e  unsuited  to  the 
European  constitution.  The  remarkable  effect  of 
physiological  rest,  as  supplieil  by  *Hhe  milk  treat- 
ment,*' in  curing  sprue  seems  tiD  support  this  hy- 
potheBts. 

Otaffiiofti*.— The  condition  of  the  tongue,  the 
charact€*r  of  the  stools,  and  the  history  are  sufficiently 
distinctive,  one  would  supfiose,  to  render  diagnosis 
an  easy  matter.  Nevertheless,  I  have  known  of 
eases  in  which  the  disease  has  been  diagnosed  and 
treated  iis  syphlliH,  the  condition  of  the  mouth  Ijeing 
attributed  to  this  disease,  and  the  character  of  the 
stools  and  other  symptoms  being  igi^ored, 

Pratni<ii»fs  is  good  for  recent  cases,  [troyided 
pmper  treatment  is  carried  out.  It  is  imd  for 
patients  over  fifty,  for  long-standing  cases,  for  careless 
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and  injudicious  patients,  and  for  those  who  cannot 
or  will  not  take  a  purely  milk  diet. 

Treatment.— /'/i7>or^er7ice  of  early  and  thorough 
freatrtient.^U  treatment  be  undertaken  sufficiently 
early  in  sprue,  and  be  thoroughly  and  intelligently 
carried  out,  it  is  genei*ally  marvellously  successful. 
Should,  however,  it  be  undertaken  at  too  late  a 
period,  when  the  glands  and  the  absorbing  surface 
of  the  alimentary  canal  have  been  hopelessly  de- 
stroyed, do  what  we  will,  the  case  is  sure  to  end 
fatally.  In  prescri])ing  a  treatment,  therefore,  the 
fii-st  thing  for  the  physician  to  do  is  to  get  his 
patient  thoroughly  convinced  of  the  deadly  nature 
of  his  complaint ;  for,  unless  he  receives  the  hearty 
and  complete  co-operation  of  his  patient,  the 
physician  must  not  expect  to  cure  a  well-established 
case.  To  be  successful,  treatment  must  be  thorough, 
sustained,  and  prolonged.  All  pre<^lisposing  causes, 
as  uterine  or  other  discharges,  syphilis,  scurvy,  and 
the  like,  must  of  course  l)e  dealt  with  and,  so  far  as 
possible,  removed. 

The  milk  cure. — 15y  far  the  most  successful 
treatment  is  what  is  known  as  the  "milk  cure." 
In  carrying  this  out  it  is  well  to  commence  with  a 
dose  of  some  aperient — castor  oil  or  pulvis  rhei  com- 
IK)sita.  Pending  the  action  of  the  drug,  all  food, 
including  milk,  should  Ije  withheld.  The  patient 
should  l>e  sent  to  IkkI  in  order  to  economise  strength 
and  maintain  an  equable  warm  temperature  of  the 
skin.  He  should  also  be  directed  to  clothe  warmly, 
to  encircle  the  abilomen  with  a  broad  flannel  binder,  to 
cover  his  arms  and  shoulders  with  a  warm  jacket,  and 
to  live  in  a  large,  sunny,  warm  room.  When  the  pur- 
gative has  acted  the  milk  is  begun.  At  fii*st  sixty 
ounces  at  most  are  allowed  in  the  twenty-four  hours, 
small  (juantities  l>eing  given  every  hour  or  every  two 
hours.  When  the  patient  is  very  weak  the  feeding  must 
\*i'.  continued  during  the  night.  77i^.  milk  should  not 
he  dninkj  hut  sipped  with  a  ttas}HX)n^  or  taken  through 
a  straiv  or  fine  glass  tube^  or  from  a  child's  feeding- 


4^6 


Spjs  U£, 


hotUe.  As  a  nile^  on  this  regimeUt  in  the  course  of 
two  or  three  da.}%  the  patient***  condition  is  very 
much  inipTOved.  The  stools  have  increased  in  c<iu- 
wistency  —  are  solid  j>erhaps,  the  liistension  of  the 
^Ixlomen  h&B  subsidedi  dyspeptic  symptoniij  have 
vanish ed^  and  the  mouth  is  much  less  tender  and 
lesss  inflamed.  The  quantity  of  milk  should  now  be 
increased  at  the  rtite  of  half  a  pint  a  day  or  every 
iecond  day,  until  100  ounces,  or  thereabouts,  are 
token  in  tlie  twenty-four  hours.  It  is  well  to  keep 
at  tlixs  rjuatitity  for  ten  days  at  least,  when,  every- 
thing goin*,'  well,  a  gradual  iucreaao  to  six  or  seven 
pints  may  W  nanctiojied.  Up  to  this  point  the 
patient  should  keep  in  lied  ;  but  when  he  hus  in^ached 
this  quantity  he  n»ay  get  up  and,  if  he  feels  strong 
enougli  and  the  weadier  is  tnild,  go  out  of  doors* 
For  itix  u^^ksi  dathiff  from  tkf  iimr  thr  sUwU  hrtiom*' 
mfid  and  tini  mmUk  fi-ee /rmn  irtikUunt^  vv  iith*^t\fiM*d 
or  drinA'  tvhnif'ver  ahmtld  h**  p^rtniUed.  A  raw  egg, 
if  it  ia  found  to  agree,  may  now  be  addeil  to  the 
milk  ;  later,  some  artiiieial  malted  food  ;  ne^^t,  small 
«iuantities  of  well-boiled  arrowroot,  rusks,  pullefl 
liread,  thin  bread  Istalc)  and  Imtteri  or  other  di- 
gestible form  of  etarcliy  fijod  ;  later  still,  chicken 
broth,  li  little  fnjit  ;  and,  by-and-by,  fish  and  chieken 
may  be  gradually  introduced. 

huporUiJiCf'  of  prompt:  fr^ntmeni  oj  thrtHittHrd 
rrhip»f.». — Should,  however,  the  slightest  sign  of 
dyapepda  or  Hatulence,  ea^pecially  of  diarrho^,  or  of 
80 re  mouth  show  itself,  thea  the  extra  food  must 
l>e  discontinued  innued lately,  a  dotie  of  comjKiund 
rhutmrb  jxiwder  administered,  and  the  patient  lie 
sent  biick  to  bed  and  placed  once  more  at  alisolute 
rest  and  on  a  pure  milk  diet.  In  convalesceiitft*,  no 
matter  how  long  the  acute  symptoms  have  been  in 
abeyance,  this  prompt  recognition  and  treatment  of 
threatened  relapsic^  should  Vie  rigorously  observe^h 
This  is  a  ruie  of  the  utmost  value  and  importance. 
Procrastination  in  treatment,  under  tiieso  conditions, 
is  eiiceedingly  dangemua     P  ro  m  pti  t  u  d  e  i  n  recogn  ising 
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and  treating  relapse  not  only  saves  time,  but  it  may 
avert  hopeless  intestinal  atrophy. 

Symptoms  persisting. — In  commencing  this  treat- 
ment, if  the  patient  after  two  or  three  days  be 
found  unable  to  digest  and  assimilate  so  much  as 
three  pints  of  milk  in  the  twenty -four  hours,  the 
daily  allowance  must  be  reduced  by  half  a  pint  a  day 
until  thirty  ounces  or  thereabouts  only  are  taken. 
If  now  the  motions  become  solid,  the  quantity  of 
milk  must  be  gradually  increased  by  five  or  ten 
ounces  a  day,  so  that  in  the  course  of  a  few 
weeks  the  full  allowance — six  or  seven  pints — is 
consumed. 

How  to  meet  inadequate  assimilation. — It  some- 
times happens  that  the  quantity  of  milk  can  l>e 
raised  to  seventy  or  eighty  ounces  per  diem  but 
no  higher,  further  increase  bringing  on  sore  mouth, 
distension,  and  diarrhoea.  In  some  of  these  cases  the 
ditiiculty  api)ears  to  depend  not  so  much  on  digestion 
as  on  inability  to  absorb  a  large  quantity  of  fluid. 
Occasionally,  in  such  cases,  one  may  succeed  in  getting 
the  necessary  amount  of  nutriment  introduced  by 
thickening  the  milk  with  condensed  milk ;  or  by 
slowly  evaporating  fresh  cow's  milk  so  as  to  reduce 
its  bulk  without  diminishing  the  solids  (Thin).  The 
evaporation  is  best  done  in  a  ves.sel  like  a.  glue- pot,  in 
which  the  milk  is  not  boiled,  but  is  surrounded  by 
a  jacket  of  boiling  water;  the  milk  during  the  process 
must  be  constantly  stirred  to  prevent  the  formation 
of  a  scum.  Or  the  milk  diet  may  be  supplemented 
])y  an  adequate  allowance  of  raw  or  underdone  meat. 

Otlier  forms  of  giving  milk. — Digestion  is  some- 
times aided  by  peptonising  the  milk  ;  or  by  mixing  it 
with  lime  water  or  a  little  salt;  or  by  aerating  it  in 
a  soda-water  syphon.  Koumiss  sometimes  agrees  for 
a  time  when  ordinary  milk  fails,  and,  if  necessary, 
should  be  tried.  Similarly,  white  wine  whey  is 
occasionally  digested  when  milk  is  not ;  it  is  oft<»n 
of  gre^t  service,  especially  when  an  alcoholic  stimu- 
lant Ls  indicated. 
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Ttrafnwnt  irt/A  ni^at  juice  and  und^d&fm  m^oL- 
Dccasionallj^  symptoms  persist  or  br>comp  aggrrtvated 
uiiiJer  tills  nystem  of  treatment,  and  one  in  forccul 
to  conclude  thttt  milk  does  not  suit  the  fwitient* 
In  «uch  ca-ses  raw  meat  juice  will  often  jirove  an 
efficient  substitute.  Tlie  juice  of  four  or  five  poun<ls 
of  fresh  lejvn  meat,  and  i\  Uttle  water  to  allay  thirsty 
may  in?  tjikrn  in  email  rjuantitiea  at  short  iutervalnl 
daJl3^  After  a  timt?^  when  the  stools  art*  reduced  in 
number  and  ijuantity^  althuugh  perhaps  not  i|uite 
solid,  scnif>ed  meat,  or  very  niucli  underdone  meat, 
an<l  hy-Aiul-hy  a  litlJe  charred  toal%t^^  a  plain  rnsk 
or  biscuit,  and  so  forth,  may  l)e  gradually  adde<l  to 
the  diet. 

Mi^at  atul  foarnt  u*tift^  tiief. — ^Not  unfrequently, 
aft^r  the  Atools  haye  1*econjc  solid  under  a  care- 
fully regulated  pure  milk  diet,  it  is  founfl  thiU 
any  attempt  to  return  to  t»r(iinary  food^  or  to  take 
anything  beyond  the  uvo!?t  simple  farinaceous  dii^h^s, 
is  nuickly  followed  l>y  a  recurrence  of  diarrhtTa  and 
the  familiar  flatulent  dyspepsia.  Sncli  ca£n?a  are 
sometimes  aucceiisfully  treated  by  a  coujplete  abitn' 
donment  of  ndlk,  tish,  and  farinaceouB  stuJis  for  n 
timc»  and  placing  the  patient  on  what  is  known  a*l 
the  **i^alisbury  cure.-'  T\\m  is  a  diet  consisting  only 
of  meat  and  warm  water.  Commencing  with  smaller 
quantities^  in  time  the  allowance  of  meat  Ls  gradually 
raised  to  about  thn^  pounds  per  di^m^  taken  at  erjui- 
distant  intervals  in  three  or  four  meals.  The  meat 
must  l)e  of  good  quality,  free  from  fat,  coarse  fibre, 
and  gristle  ;  it  may  lie  prepared  im  mince,  or  in  the 
fonn  of  steak  or  chop,  not  too  much  cooked.  Warm 
water,  amounting  in  all  to  four  pinte  in  the  twenty- 
four  hours,  is  drunk  Ijcfore  going  to  bed  and  on  rising 
in  the  moiTiinff,  andal^o  rdiout  two  hours  liefore  meals 
-^never  at  meals.  This  course  must  be  pei^iste<l  in 
for  six  weeks,  when  ordinary  food  will  be  gradually 
attempted  again, 

NutT\f*nt  mtfnmkk  or  iuppoisiiorus. — In  all  grave 
cases   of    sprue   nutnent    enemata   or   supiweitorlei 
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should  be  steadily  administered  every  four  or  sii[ 
hours.  If  tolerated  they  are  most  ^-saluable  aids  to 
nutritioiu  It  is  well,  when  using  them,  to  wash  out 
the  rectum  once  a  day  with  oold  water. 

Thejse  methods  of  treatment — milk  and  meat  juice, 
followed  by  a  carefully-selected  and  increasing  mixed 
diet,  combined  witli  warmth  and  rest — are  the  two  most 
successful  methods  of  treating  sprue ;  should  they 
fail,  the  chances  of  recovery  are  poor  indeed.  Never- 
theless, I  have  seen  cases  in  which,  after  failure  of 
the  most  carefully  carried  out  milk  or  meat-juice  diets, 
a  mixed  diet  proved  success-ful  for  a  time.  In  such 
mixed  diets  restriction  in  the  amount  is  as  important, 
perhaps,  as  the  quality  of  the  food  consumed. 

When  to  send  the  jxitient  to  Europe.  —  When 
sprue  develops  in  the  tropics,  if  feasible  the  patient 
should  l>e  sent  to  Europe  as  soon  as  i>ossible.  It 
is  a  mistake,  however,  to  ship  an  invalid  with  his 
disease  active  on  him,  or  if  his  end  is  manifestly  not 
very  far  off.  Diarrhrea  should  not  be  active  when 
the  patient  is  put  on  l>oard  ship.  In  every  case  pro- 
vision, such  as  a  cow  or  an  abundant  supply  of 
sterilised  milk,  should  \ye  made  for  carrying  on 
treatment  during  the  voyage. 

The  clothimj  and  yenerni  tnanagt'intnt. — Sprue 
patients  returning  to  EuroiKS  ought  to  be  esj>eoially 
careful  in  their  clothing,  and  they  ought  to  get  out 
their  warm  clothes  l)efore  the  ship  leaves  the  tropics. 
If  their  return  is  during  the  winter,  thoy  should 
arrange  to  remain  in  the  South  of  Europe  till  at 
least  late  spring.  Next  to  an  unsuitable  dietary, 
perhaps  cold  is  the  most  prejudicial  influence  to  which 
a  spi-ue  case  can  be  exposed.  A  sprue  patient  ought 
never  to  feel  cold  ;  he  ought  always  to  wear  thick 
flannels,  thick  stockings,  and,  when  up  and  about, 
thick  boots.  In  winter  a  chamois-leather  waistcoat, 
provided  with  sleeves,  is  of  great  service.  His 
rooms  ought  to  be  warm.  He  ought  to  eat  very 
sparingly.  H(»  ought  never  to  l)e  fatigued ;  ho 
ought  to  go  to  bed  early  and  rise  late ;  in  fact,  ho 


430 


SPXiTM, 


ought  tu  do  every  tiling  in  hb  pov^er  fco  avK)ld  irri* 

t*4ting  the  bowel,  to  guard  against  ckill,  pliysiologicaJ 
(lepressioji,  and  the  necessity  for  copious  en  ting. 
During  the  summer  Eti gland  is  suitable  enou^^h  ns 
^  r^ideuce  ;  but  during  the  cold  winter  and  spring 
luontha  some  milder,  drier  and  more  sunny  climate 
must  be  sought  out. 

D)*ti{fs  in  sprite, — ^Experience  soon  teadies  one 
to  distrust  medieine.H  tn  uprue.  Occtisionully  a  gentle 
aperient  vn\  if  diarrhtea  is  watery  and  excessive,  a  few 
dropa  of  laudanum  are  of  service ;  but  active  drugging 
of  all  sorts  is,  as  a  inle,  in  the  highest  degrtn*  prt^ 
judicial.  If  the  mouth  is  very  painful,  cocaine — 
live  grains  to  the  ounce  —  brushed  oii  ^>efore  eating  ^ 
will  deaden  sensibility  and,  for  a  time  ^t  all 
events,  i*elieve  su fieri ng.  Constipation  must  be 
carefully  avoided,  aud  a  simple  Buema  used  if 
necessary, 

I  think  it  right  to  Btat«  that  two  methods  of  drug 
treattuent  »eem,  in  some  cases,  to  have  been  followed 
by  good  i^esults.  One,  advocated  by  Dr.  Begg^  lately 
of  Hankow,  consists^  in  the  administration  uf  re- 
l)eated  doses  of  yellow  santonin.  lie  recommends  one 
or  two  dtjses  of  Cii-stor  oil  to  counnence  wiiJi,  ami, 
thereafter,  live  gintins  of  santonin  in  a  te^ispoonful  of 
riHve  oil  once  i*r  twice  a  day  for  a  week,  diet  bring  at  i 
the  same  time  attended  to.  The  other  method  ha« 
gained  for  an  in^uUir  practitioner  in  Shanghai  some 
i^eputation  ;  it  consists  in  the  repeated  administration 
of  purgatives  alternately  with  or  lief  ore  the  exhibition 
cjf  large  ijuan  titles — two  teaspoon (u Is  at  a  time — 
i^f  Home  form  of  carix>nate  of  lime,  believed  to  bo 
p*iwdere<l  cuttlefish  Imno  or  powdered  crabs'  eyes.  1 
Lave  tried  the  santonin  treatment  without  benefit  to 
patients.  I  have  also  used  cuttlefish  Ixme  ;  in  one 
ease  with  the  result  of  permanently  stopping  the 
diarrha^a  but  not  of  arj*esting  the  pi'ogre.'^s  of  the 
disejise.  In  this  c^ise,  although  diarrhcea  was  most 
efiectively  checked,  yet  maBsive  solid  stoola  continued 
to  pass.      After  a   few  weeks  the  patient  tiled   from 
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asthenia,  notwithstanding  a  liberal  diet  which,  appar- 
ently, was  digested  but  not  absorbed. 

Of  late  1  have  been  in  the  habit  of  using  intra- 
muscular injections  of  very  minute  doses  of  arseniate 
of  iron.  In  some  instances  the  benefit  from  these  in- 
jections has  been  prompt  and  marked.  I  would  re- 
commend their  employment  in  every  case  of  sprue  in 
which  anaemia  is  pronounced. 

The  sprue  patient,  if  possible,  ought  not  to  return 
to  the  tropics.  If  compelled  by  circumstances  to  go 
back,  he  must  exercise  the  utmost  care  with  regard  to 
his  health,  and  avoid  exposure,  fatigue,  cold  bath, 
alcohol,  and  all  excesses  ;  take  a  minimum  of,  or  avoid 
altogether,  red  meat ;  purge  gently,  and  go  on  absolute 
milk  diet  on  the  slightest  sign  of  relapse. 
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CHAPTER     XXIX. 

TROPICAL   LIVER. 

The  subject  of  liver  disease  is  everywhere  a  difficult 
and  complicated  one.  It  is  especially  difficult  in 
tropical  countries ;  for  not  only  is  the  resident  there 
liable  to  all  the  forms  found  in  temperate  climates, 
but  he  is  exposed,  in  addition,  to  various  potent 
predisposing  and  exciting  causes  of  liver  disease  not 
present,  or  only  present  in  a  very  mild  degree, 
in  more  tempei*ate  latitudes.  These  additional  causes 
of  liver  disease,  inseparable  from  the  tropics,  are 
heat,  malaria  and,  especially,  dysentery.  To  these,  too 
often,  have  to  he  added  injudicious  personal  habits, 
a  tendency  to  over-full  and  over-rich  feeding,  to  over- 
stimulation by  alcohol,  and  deficiency  of  muscular 
exercise. 

The  young  European  who  finds  himself  in  the 
tropics  for  the  first  time  is  surrounded  very  often  by 
luxuries  in  the  shape  of  food,  wine,  carriages,  servants — 
luxuries  to  which  he  had  not  l)een  accustomed  perhaps 
in  his  home.  At  fii-st  the  change,  the  excitement  of 
novelty,  and  the  high  temperatui*e  act  as  stimulants 
to  appetite,  and  the  excessive  loss  of  fluid  by  cutaneous 
transpiration  creates  a  powerful  thirst.  Little  wonder, 
therefore,  that  in  such  circumstiinces  the  youth, 
having  the  appetite  and  the  opportunity  of  gratifying 
it,  is  apt  to  indulge  in  food  and  drink  beyond  safe 
physiological  limits.  He  is  made  lazy  by  the  heat ; 
he  cannot  exercise  during  the  day,  and  when  evening 
comes  he  prefers  lounging  on  the  verandah  or  hanging 
about  the  club  bar  to  walking,  or  riding,  or  games. 
Very  likely  he  sits  up  late  at  night,  drinking  and 
smoking,  so  that  in  the  morning  he  is  too  sleepy  to 
ride  out  or  take  any  other  form  of  exercise.  And  so 
it  comes  about,  what  with  a  surcharge  of  aliment  and 
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alcohol,  and  the  diminishei)  activity  of  \\x\\^  luetAh* 
olism  and  excretion  incident  to  high  tomjH^mtun* 
and  muscular  inactivity,  that  a  very  large  and  unusual 
amount  of  physiological  work  is  thrown  on  the  liver. 
With  this  large  amount  of  work  there  is  a  oorrt*- 
sponding  hypenemia.  This  may  Ix*  considennl  the  tii'Ht 
stage  of  tropical  liver — hyperaMuia  from  functional 
activity ;  up  to  this  point  it  is  a  purt»ly  physiological 
condition. 

Pushed  a  step  farther  this  physiological  hypt^r 
uemia  passes  into  congestion  with  hloocl  sUisiM 
and  consequent  diminished  functioniil  activity. 
Hyperiemia  of  a  physiological  characttn*  will  he  evi- 
denced by  increase  of  functional  activity,  und  there 
will  be  a  copious  flow  of  bile,  sometimes  causing 
diarrhoea  of  a  bilious  character,  particularly  morning 
diarrhoja.  But  when  the  limits  of  pliysiological 
hyi>enemia  are  passed,  and  congestion  of  a  pathological 
character  sets  in,  the  conse(jn(3nt  arnist  of  function 
will  be  evidenced  by  pale  stools,  perhajis  diarrlioMt  of 
a  pale,  watery,  frothy,  fermenting  charact<T  in  the 
last  case  the  diarrh(ea  doubthms  depending,  in  part 
at  least,  on  f(^rmentative  proc(^SH(;s  set  up  in  the  con 
tents  of  an  alimentary  canal  no  long<;r  kefit  relativitly 
aseptic  by  an  arlequaU?  supply  of  healtliy  \i\U:.  Other 
symptoms  of  this  condition  are  h«^iyJa<rlie,  furnul 
tongue,  scanty,  high-coloured,  loa/i<'d  urine,  a  feeling 
of  weight  or  fulness,  or  even  of  p;tifi  in  the  re;j(ion  of 
the  liver,  and,  probably,  en  hirgement  of  tlie  jxrr'un^iion 
area  and  other  physical  hign>»  of  enlargement  of  that 
organ.  One  step  farthe^r  and  huelj  a  'oridition  may 
pass  inu^  actual  hej/atiti>^  att^-nde'l  with  fev*  r,  »-.niart 
pain  in  the  liver,  t'rndern'r^^ii  on  pen-uv-ion.  ;</id  >jtill 
more  marked  increab<;  of  the  \i*'.\f:t\\*:  ar'-a, 

A  functionally  very  a/;ti  v-  \rj\M:t'jtti\'  'n'/.th  \>.  ^/ton* 
to  inflammation- e veil  on  /jigh*  ';a'jv-.  I'j  Mie  'u»r  of 
the  \iy\fHrA'Ut:f:  iiver  a  'y^n,njof.  '  .i*»  of  u  **itttititi>.i'toh 
i»  chilJ.  "U^"-  a-  iiiny  ari>&*;  i't'/H:  a  'O.'i  oa*h  a  v.''«tin;(. 
or  fron-  -y'-^  ■J^''>'>^*^''^^  OJ;    a  *fHti:,  ti.-j:.*,  ;tt  it  '  jttt'iti 

of   air.     Th<r  ezp^ri*'fi.'>^J    r«?v-ide;,t  kti//^K  lin"    si^ry 
c  c 
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well,  aiid  is  at  great  pama  to  gomrd  against  such  nn 

occurrence.  He  very  likely  weftrw  what  is  known  ^a 
II  cholera  belt  ;  he  sleeps,  even  on  the  warmest  nightj 
in  iannet  pyjamas,  and  with  a  thin  blanket  drawn 
over  hia  abdomen  ■  during  the  day  he  weaii  a  woollen 
undervest  and  very  likely  serge  or  thin  tweed  clothes. 
He  du«^  not  sit  down  in  damp  elothes,  and  he  haa 
a  great  respect  for  a  shower  of  rain.  Besides  chill, 
thei'e  are  other  causes  which  may  convert  the  hyptvr- 
^inia  into  congestion  i^r  infliimmation ;  a  blow  mny 
operate  in  the  same  way,  so  may  a  surfeit  of  eating 
or  drinking,  so  may  exposure  to  the  nun,  so  iuMy  no 
attack  of  mahiriid  fever"  or  of  dysentery* 

Trca  1 1114^11 1«— Nature  f^ometimeii  effects  a  cun?  in 
these  cases  of  hppatic  €?onge^tion  by  establishing  a 
smart  diarrhwa.  In  the  treatment  of  such  cases  we 
ennnot  do  Ijetter  than  tti  imitjite  Natum,  and  even 
to  ^supplement  her  efforts.  A  few  doses  of  the 
snlphates,  in  the  shape  of  some  kind  of  bitter  winter 
or  of  Carlsbad  salts,  generally  give  prompt  relief, 
Hut  if  the  subject  of  such  attacks  does  not  profit  by 
experience  and  mend  his  w^ays^  very  likely  his  liver, 
in  time,  will  become  ctironically  hyperiemic  and  ex- 
tremely liable  to  inteix'urrent  attacks  of  congestion 
of  a  chai*acter  more  or  less  acute.  The  subjects  of 
this  type  of  **  liver  "  ought  to  be  most  careful  m  their 
haT>its.  They  must  not  lie  abed  too  long  \  they  must 
not  take  cold  baths  ;  they  mnst  not  take  cold  drinks, 
nor  ex|Kj»e  them  wives  to  cold  in  any  fi>rm  ;  they  must 
clothe  warmly ;  and  they  nuist  ^chew  alcuhol  in 
^v^ry  shajH?.  Animal  food  they  must  partake  of  but 
s|mringly ;  and  they  should  ;,nve  the  pref thence  to 
fowd  and  tish  over  Ijeef  and  mutt4>tu  Fruit  and 
farinaceous  food  may  be  mon;  freely  paitakra)  of^  Imt 
over-e?itiug  in  every  form  must  Ikj  avoided.  Exercise 
should  Ik*  taken  at  le?ist  twice  a  day  ;  and,  at  least 
oncje  in  twenty -four  honrs»  the  exercise  showld  be  of 
aueh  a  character  as  to  provoke  perspiration.  A  gallop 
on  horseback,  a  smart  game  of  tennis  or  rackets,  ars  1 
excellent  hepatic  stimulants.      Occasionally,  once  &  ] 
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week  or  not  so  often,  particularly  when  a  sense  of 
fulness  or  aching  in  the  right  side  seems  to  indicate 
that  all  is  not  right  with  the  liver,  a  dose  of  Carls- 
bad salts  or  bitter  water,  preceded  perhaps,  by  a  few 
grains  of  calomel,  may  avert  more  serious  trouble. 

When  hypersemia  becomes  chronic,  when  the 
patient  is  continually  suffering  with  "liver,"  he 
should  leave  the  tropics  for  a  time.  Nothing  re- 
lieves these  cases  of  chronic  congestion  so  quickly  or 
so  effectively  as  a  visit  to  Carlsbad  and  a  thorough 
course  of  the  waters  there,  and  of  the  dietetic  restric- 
tions imjiosed  in  the  Carlsbad  cure.  This  should  Ixj 
followed  up  by  country  life  in  England  and  the  active 
pui*suit  of  country  sports ;  the  usual  precautions  in 
the  shape  of  warm  clothing,  avoidance  of  cold  baths 
chills,  alcohol,  and  high  living  being  scrupulously 
observed  and  a  weekly  saline  purge  taken. 

A  serviceable  imitation  of  the  natural  Carlsbad 
water  may  be  made  by  dissolving  fifty-three  grains  of 
the  powdered  salt  in  a  pint  of  boiling  water.*  This 
may  l>e  divided  into  three  equal  portions,  which  are 
to  be  sipped  as  liot  as  possible,  at  intervals  of  twenty 
minutes,  on  an  empty  stomach,  lirst  thing  in  the 
morning.  While  taking  the  solution  gentle  exercise, 
iis  moving  about  the  room,  should  be  indulged  in. 
Breakfast  must  not  be  taken  till  an  hour  after  the 
last  dose.  Tf  the  bowels  are  not  gently  acted  on, 
an  increased  quantity  of  the  salts  should  be  taken. 
During  the  coui*se,  which  should  be  pc^rsevered  in 
for  three  weeks,  the  diet  must  be  carefully  regulated  ; 
butter,  fat,  nuts,  fruits,  pastry,  preserves,  tinned 
foods,  cheese,  salads,  wines,  spirits,  and  beer  are  to 
be  avoided.  Too  much  meat  must  not  be  taken  ;  a 
small  meat  meal  once  a  day  must  suffice.  The  quan- 
tity of  food,  too,  should  be  restricted,  and  clothing, 
exercise,  and  bathing  be  carefully  attended  to.  Much 
excellent  advice  on  the  subject  of  the  Carlsbad  treat- 
ment will  Ije  found  in  Surgeon-Major  Young's  b6ok, 

*  A  good  subHtitute  for  Carlsbad  salts  consists  of  sod.  sulph. 
2  parts,  sod.  bicarb.  1  part,  sod.  chlorid.  1  part. 
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^'The  Carbij&d  Treatment   for  Tropical  Ailmentn," 

published  by  Thacker,  Spink  ifc  Co.,  Calcuttfl, 

During  severe  attacks  of  acute  congestion^  ur  ot 
uevere  hepatitis  attended  with  fever  and  much  local  j 
distress,  the  patient  must  be  kept  in  l>ed  and  placed 
on  a  very  low  diet  of  thin  broths,  barley  water,  or 
rico  water,  or  luilk  and  water.  He  should  be  purged 
freely  EUid  often  witli  salines.  A  large  hot  poultice, 
two  feet  or  more  in  leiLgth  by  one  foot  in  bn^adth, 
should  be  laid  over  the  region  of  the  liver  ;  nneh  *v 
poultice  to  W  effective  ijhould  piiitH  from  the  centre  uf 
the  baek  to  H'i*ll  over  the  epigHHtriilui.  Ihy  cupping 
ssouietimes  jiiveK  marked  relief.  Muriate  of  ununoniu 
liaB  a  certnin  reputation  in  these  caseti ;  it  i^houkl  Imj 
prescribed  in  twenty-grain  doaea  ^Si^vy  six  or  eight 
hours.  I  ha%"e  often  uaed  it^  but  I  cannot  vouch  tor 
its  virtues  ;  it  does  no  barm. 

When  sucU  a  hepatitis  b  asMK-iiited  wjtl^  dysen- 
tery, should  it  resist  tljese  milder  measures,  thirty  to 
uixty  grvtins  of  if^iecac.  often  give  marked  relief.  This 
dose  sbuiihi  be  re j wanted  e\'ery  twelve  or  twenty-four 
hours  for  two  or  three  tiniesc  When  the  hepatitis  is 
associated  with  malarial  fever,  full  doseii  of  quinine,  in 
addition  to  the  purging  and  the  other  moasureji 
already  mentioned,  are  indicated. 

Whether  hepatitisi  unless  associated  with  dywn- 
tety^  ever  passes  on  to  suppuration  m  a  motJt  [Mjint, 
Some  aay  that  it  may  ;  others  resolutely  deny  that 
there  is  such  a  thing  as  **  tropica]  ahscesa "  una^so- 
ciattHl  with  dysentery.  Thin  fciubjtwt  will  l*e  discussed 
in  the  following  chapt^jr.  Malarial  be|Mititis  ba^j 
already  been  cotiaidered  (p.  IIG), 
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CHAPTER     XXX. 

ARSCESS       OF      THE       LIVER. 

Definition. — A  fomi  of  suppuration  in  the  liver, 
occuiring  esi)ecially  in  warm  climates,  principally  in 
male  Euroi>ean8  and  in  a.s.sociation  with  dysentery. 

Geographical  distribution. — Abscess  of  the 
liver,  of  the  type  known  as  tropical  al>scess,  is,  for 
the  most  part,  a  disease  of  warm  climates.  Usually 
a  sequel,  or,  it  may  be,  a  concomitant  of  dysentery,  it 
is  Hire  or  altogether  abscmt  in  countries  where  dysen- 
tery is  also  rare  or  absent.  Its  /[geographical  distri- 
bution, therefore,  is  in  tlie  main  regulated  by  that  of 
cl\\sentery.  It  has  to  l>e  noted,  however,  that  liver 
abscess  is  not  a  sequel  or  concomitant  of  the  dysentery 
of  all  countries  and  at  all  times.  Thus  it  is  rare  as 
an  indigenous  <lisea.se  in  temperate  climates,  even  in 
those  temperate  climates  in  which  dyseut<?ry  is  at 
times  common  enough.  Again,  in  troj)ical  climates 
the  dysentery  and  liver  abscess  curves  do  not  every- 
where and  at  all  times  maintain  a  constant  and 
definite  relation  to  each  other ;  for,  even  in  hot 
countries,  the  dysentery  of  some  f>lace8  is  more  apt  to 
l)e  follow(*d  by  liver  abscess  than  is  the  d\'sentery  of 
other  places  ;  and,  even  as  ivgards  dysentery  in  the 
same  place,  some  epidemics  are  more  apt  to  l>e  asso- 
ciated with  liver  abscess  than  ai-e  others.  Neverthe- 
less, on  the  whole,  it  may  lx»  laid  clown  as  a  fairly 
general  law  that  in  the  trof)ics  and  sul>-tix)pics  the 
liver  abscoss  curve  follows  in  the  main  the  dysentery 
curve ;  and  that  the  geographical  range  of  liver 
abscess  in  these  climates  is  the  samt*  as  that  of 
dysentery. 

In  Great  Britain  the  liver  abscesses  met  with 
occur  most  frequently  in  individuals  who  manifestly 
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had  contracted  the  disease  in  the  tropics.  As  ^ 
disease  of  indigenous  origin «  notwithstanding  the 
considerable  amount  o£  dysent-ery  in  lunatic 
asjrlums  and  Bimilar  large  public  institutions 
Great  Britain,  it  i^  distinctly  rarei  though  not 
nncoiuinon  as  is  usually  auppoaed.  Of  course  thi?* 
remark  does  not  apply  to  those  suppurations  which 
are  connected  with  ordinary  pyiemia,  with  gall-atones, 
hydatids^  pylephlebitis,  and  the  like ;  it  appUeis  only 
to  dyafiuteric  and,  possibly,  if  tliei^  be  such  a  di 
to  idiopathic  absc^^jss.  In  northern  and  central  Europe" 
it  is  much  the  aame  in  this  respect  an  in  Britain » 
The  disease  is  more  frequent  in  southern  Europe — 
in  Italy»  Greece,  the  Balkan  peninsula,  and  ^auth 
Russia ;  it  is  said  to  be  particularly  common  in 
Houuiania.  In  eastern  Amvl,  even  outride  the 
tropical  lielt,  it  is  far  from  rare :  thus  it  is  not  un- 
common  in  Japan,  and  it  is  a  very  notable  featui'e 
in  the  morbidity  of  Slianghai  and  the  coast  of  s^outh 
China.  In  Africa  it  is  common  enough  \  indt^etl, 
iouie  of  the  best  modern  studies  of  the  disease 
have  been  made  in  Egypt  and  in  the  Algerian 
province  of  Oran.  In  the  western  hemisphere 
there  is  a  oorreapondiog  distribution  ;  fairly  common 
in  the  tropics,  it  becomes  progressively  rarer  as  wc 
procei^d  north  Hnd  south.  It  is  apparently  le^ia 
corumou  in  the  West  Indies  thaxi  in  India  dnd  tlio 
Eii^t  generaHy,  In  the  southern  hc^misphere,  although  . 
tlie  cooler  parts  of  Australia  seem  to  enjoy  a  practical ' 
immunity,  the  European  in  the  NoHhern  TerriUiry 
and  in  thi'  neighbouring  island  of  New  Caledonia  is 
subject  tu  this  disease. 

M,l%%AA^^\^^Rdation  to  di/^e uteri/, — There  can 
be  no  question  as  to  the  existence  of  an  intiusftte 
relationship  lietween  dysentery  and  liver  aWess. 
Numerons  and  welbanUienticatetl  stntistics,  as  well 
as  everyday  exfXTience,  attest  thi?i.  In  3,680  dysen- 
tery autopsies  made  in  various  tropical  eouutries,  and 
collated  by  Wood w aid,  770  (21  per  cent.)  revealeil 
aliiscesses    of   the    liver.     To    quote    recent    Indian 
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experience  : — According  to  the  Annual  Report  of  the 
Sanitary  Commissioner  with  the  Government  of  India 
for  1894,  out  of  465  European  soldiers  who  died  from 
dysentery  in  India  during  the  period  1888-94,  161 
(35  per  cent.)  had,  in  addition  to  dysenteric  lesions, 
abscess  of  the  liver.  Conversely,  in  Egypt,  Kartulis, 
in  an  experience  of  over  500  cases  of  liver  abscess, 
elicited  a  history  of  dysentery  in  from  55  to  60  per 
cent. ;  Zancarol,  also  in  Egypt,  in  444  cases,  elicited 
a  similar  history  in  59  per  cent.  ;  and  Edwards  and 
Waterman,  in  699  collated  cases,  elicited  a  like  history 
in  72*1  per  cent.  During  the  period  1870-95,  of  45 
cases  of  liver  abscess  treated  at  the  Seamen's  Hospital, 
Greenwich,  and  collated  by  Mr.  Johnson  Smith,  />o«^ 
mortem  evidence,  or  a  distinct  history,  of  dysentery 
was  obtained  in  38  (84*4  per  cent.). 

These  figures  are  conclusive  as  to  the  existence  of 
an  intimate  relationshi[)  between  dysentery  and  liver 
abscess.  There  is  good  reason,  however,  for  belie\'ing 
that,  while  they  represent  the  truth,  they  do  not 
represent  the  whole  truth,  and  that  the  association  is 
even  more  frequent  than  they  indicate.  As  has  been 
pointefl  out  by  Dr.  Neil  Macleod  and  others,  the 
occurrence  of  antecedent  dysentery  in  cases  of  liver 
abscess  is  very  often  overlooked  ;  for,  without  a  post- 
mortem examination,  it  may  be  impossible  to  pro- 
nounce definitely  on  this  point  in  every  instance.  It 
is  also  well  known  that  extensive  dysenteric  ulcera- 
tion may  be  present  and  yet  give  rise  to  no  active 
subjective  symptoms  whatever.  Moreover,  it  must 
be  borne  in  mind  that  many  patients  suffering  from 
liver  abscess  forget,  or  fail  to  mention,  the  occurrence 
of  a  previous  dysenteric  attack,  and  that  they  may 
mislead  the  physician  by  describing  such  an  attack  as 
**  diarrhoea."  Further,  at  post-mortem  examinations, 
dysenteric  lesions  of  a  superficial  and  apparently 
trifling  character  are  often  either  not  sought  for  or 
they  are  overlooked.  Consequently,  although  the 
evidence  of  antecedent  dysentery  may  not  be  forth 
coming  in  a  proportion  of  cases  of   liver  abscess,  it 
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must  not  be  concluded  from  this  that  in  these  cases 
there  has  been  no  dysentery. 

In  a  masterly  paper  Macleod,  after  a  very  careful 
and  critical  analysis  of  certain  figures  bearing  on  this 
subject,  concludes  that  dysentery  is  a  factor  in  nearly 
every  case  of  tropical  liver  abscess.  In  forty  cases 
of  the  disease  observed  in  Shanghai  he  had  positive 
evidence  of  dysentery  in  all  except  one ;  and  even  in 
this  case,  as  recovery  ensued,  there  was  no  certainty 
that  dysenteric  lesions  had  not  been  present. 
Perhaps  Macleod's  conclusions  are  somewhat  too 
sweeping ;  I  confess,  however,  that  they  are,  in  the 
main,  in  harmony  with  my  own  experience.  Doubt- 
less they  apply  to  liver  abscess  as  met  with  in 
Shanghai  and,  probably,  in  many  other  places.  It  is 
just  possible,  however,  that  what  holds  good  for  one 
place  may  not  hold  good  for  all  places,  and  that 
Bombay,  for  example,  may  differ  in  this  respect  from 
Shanghai.  In  the  Sanitary  Commissioner's  Report, 
above  referred  to,  it  is  stated  that  in  2  (3  per  cent.) 
instances  only,  out  of  74  cases  of  liver  abscess  occur- 
ring in  the  Bombay  Presidency  in  the  period  1888-94, 
were  there  dysenteric  associations.  It  is  difficult  to 
believe  that,  did  it  always  exist,  so  important  and 
evident  a  circumstance  as  dysentery  had  been  over- 
looked 72  times  in  74  cases.  It  is  equally  difficult  to 
believe  that  the  liver  abscess  of  Bombay  is  associated 
with  dj'senter}'  in  onl}'  3  per  cent,  of  cases,  whilst, 
according  to  the  same  authority,  in  the  whole  of 
India  it  is  certainly  so  associated  in  at  least  30  per 
cent,  of  the  total  cases.  Manifestly,  the  statistical 
aspect  of  this  important  question  requires  re-study  in 
the  light  of  more  careful  clinical  and  post  mortem 
observation. 

Another  important  point,  yet  to  be  definitely 
settled,  is  the  exact  relationship  in  point  of  time  of 
the  dysentery  to  the  liver  abscess.  In  the  great 
majority  of  cases  the  dysentery  antedates  the  abscess. 
But  many  clinicians  have  held  that  in  some  instances 
the  relationship  is  reversed  ;  that  in  others  the  two 
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diseases  are  from  the  conmienceiiieiit  coiu'urront  : 
whilst  in  others,  again,  hepatitis,  presumably  of  a 
kind  which  may  eventuate  in  abscess,  alternates  with 
active  dysenteric  symptoms.  If  the  al>scess  antedate 
the  dysentery,  then  the  dysentery  cannot  lx»  the 
cause  of  the  abscess.  On  these  ^^rounds  some  pathol- 
ogists have  regarded  liver  abscess  and  dysentery  as 
but  different  expressions  of  one  morbid  condition  ; 
reacting  to  some  extent  on  each  other,  but  not 
directly  related  the  one  to  the  other  as  cause  and 
effect.  Here,  again,  the  latency  as  regards  symptoms 
of  some  dysenteries  has  to  be  discounted  in  attempt- 
ing to  settle  the  question. 

Hacp  and  sc.r. — Besides  this  matter  of  its  relation- 
ship to  dysentery,  tliore  are  several  well -ascertained 
facts  to  Ix*  reckoned  with  before  we  can  arrive  at  sound 
views  on  the  subject  of  the  jetiology  of  liv(»r  abscess. 

(1)  Thoujn;h  common  in  Europeans  in  the  tropics, 
liver  abscess  is  rare  among  the  natives.  Thus,  in  the 
native  army  of  India  the  proportion  of  deaths  from 
liver  abscess  to  the  total  mortality  in  1891  was 
only  00  per  cent.,  whereas  in  the  Euroj)ean  army  it 
was  7*4  per  cent.  Man  for  man,  the*  relative  liability 
of  the  European  soldier  and  the  native  solfii(»r  was  as 
90-2  to  4S. 

(2)  This  disproportion  is  in  spite  of  the  fact  that 
the  native  is  mon;  liable  to  (iys(»ntery  than  the 
European.  Thus,  in  1H94,  in  th(^  Tndiai\  army  the 
admission  rat(»  among  the  native  troops  for  dysentery 
was  4.'V(S  per  thousand,  wh(»reas  in  the  European 
troo])s  it  was  only  28-G  ;  and  in  every  hundred  deaths 
in  the  native  army  4*7  were  from  dys<»ntery,  against 
only  3-8  in  the  European  army.* 

(.3)   European  women  in  the  tropics,  though  quite 

*  Dr.  Kot's  iiifonnH  rno  that  livt-r  a)M<ccKH  im  luorv  rominon 
ninoiig  the  imtivcK  of  Nigeria  than  theno  figureK  Heoiii  to  nhow  it 
to  bo  umong  the  nativeM  of  Iiulia.  Among  th**  negi<K*H,  h*-  wiyH, 
the  mortality  in  (iywntery  in  much  higher  than  among  Kuro[K'ftnH 
resident  in  Nigeria.  Of  thoMe  negroeH  attacke*!  with  «ly»ientery 
who  live<l  long  enough,  many  HuhHe<iuently  dcveloi>e«l  liver 
abflceM. 
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as  subject  to  dj&enteiy  u^  Euix>pe&ii  men,  rarely  ftuHer 
from  liver  abscess  ;  chikVren  hardly  ever 

(4)    The   rarity    of    liver    abscess    in    tenifkerat 
dimatea. 

Frediftjxmf^  candUiom. — The  foi'egomg  consirlem- 
tions  seem  to  indicate  that  for  the  production  of  liver 
abscees  at  least  two  things  are  necessary — a  pro- 
disposing  cause,  and  an  exciting  cause.  Dysentery  is 
certainly  not  always  and  alone  both  the  exciting  and 
]»re(]ispofiiDg  causa  Were  this  so,  the  native  soldiers 
and  the  European  women  and  children  in  India 
would  suffer  as  frequently  from  liver  abscess  as  do 
the  European  rnaleB  there.  Some  additional  factoi- 
eridently  complicates  tlie  problem. 

As  liver  abscess  is  developed  principally  in  tropical 
climates  and  in  European  visitoi'S  thei^e,  and  much 
niore  rarely  in  the  native,  it  would  seem  that  tropic 
conditions  in  those  unaccustomed  to  them  are  in  souie^ 
W'ay  bonnd  up  with  this  predispofiing  element ;  itnd 
a£  liver  abscess  is  rare  in  European  women  and  chil- 
dren, it  would  seem  that  these  conditions  are  in  some 
way  sf)ecially  operative  on  European  men.  We  have 
grouuds,  therefore,  for  coucludLi^g  that,  in  addition  to 
general  tropical  conditions,  it  must  be  the  greJtt^r 
amount  of  exposure  to  wliich  men^  as  com  pared  with 
women  iind  children,  are  subjected  in  the  course  of 
their  businesH  and  amusementit :  or  some  other  con- 
dition,  especially  that  one  which  is  relatively  more 
common  in  men  than  in  women  and  ehiUlreit^  and 
which  is  a  universally  recognised  cause  of 
htipatic  disturbance — o^er-indulgence  in  stiimilatiug 
food  and  alcoholic  drinks^ — that  constitutes  this 
pre<lisposing  cause.  Intemperate  habits  and  ox- 
pomire,  doubtless,  lead  to  a  special  liability 
in  men  to  a  hypenemia  and  congt^tion  of  the 
liver  tissue  by  which  ita  i-esiBtive  faculty  to  fiatlic 
1  ogical  in  fl  uences  i  s  i m  pai red .  I  n  tl  i  ese  ci  rcu  m  st  an  ee s, 
pathological  influences  w^hich  in  the  healthier  coiidi* 
tion  of  the  organ — such  as  we  assume  to  f^xist  moreg 
generally   in  natives  and  in    European   women   and 
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children — would  have  been  successfully  overcome, 
gain  the  upper  hand  and  lead  to  suppurative  disinte- 
gration of  the  organ.  In  support  of  this  view  we 
have  the  statement  of  Waring,  that  65  per  cent,  of 
liver  abscesses  observed  by  him  were  in  alcoholics  ; 
and  it  is  also  said  that  when  the  native  takes  to 
European  habits  in  the  matter  of  eating  and  drinking, 
his  liability  to  liver  abscess  is  greatly  and  pro- 
portionately increased. 

I  conclude,  therefore,  that  in  the  vast  majority  of 
instances  the  exciting  cause  of  liver  abscess  is  dysen- 
tery :  the  predisposing  cause  hypenemic,  congestive, 
or  degenerative  conditions  incidental  to  tropical  life, 
supplemented  by  such  things  as  exposure  and  un- 
physiological  habits  in  eating  and  drinking. 

Supplementnry  causes. — It  is  conceivable  that  in 
a  highly  predisposed  liver  exciting  causes  other  than 
dysentery,  such  as  a  blow  or  sudden  aggravation  of 
chronic  congestion  by  chill  or  excess,  may  suffice  at 
times  to  determine  suppuration.  Liver  abscess  is 
most  prone  to  develop  at  the  commencement  of  the 
cold  season.  Further,  one  can  conceive  that  in  a 
hyperjemic  liver  struggling  to  resist  dysenUnic  su|>- 
purative  influences  some  third  condition,  such  as  the 
blow,  chill,  or  surfeit  referred  to,  may  contribute  to 
or  determine  the  formation  of  abscess  which,  in  their 
absence,  might  have  been  averted. 

Briefly  stated,  the  causes  of  liver  abscess  are,  fii*st, 
predisposing — hyperajmic  and  degenerative  conditions 
of  the  liver  ;  second,  exciting — dysentery,  or  dysentery 
combined  with  chill,  dietetic  excess,  or  traumatism. 

Influence  of  aye  and  length  of  residence.  -Ijiwr 
abscess  may  occur  at  any  age  after  childhood,  but  is 
most  common  between  twenty  and  forty.  It  is  most 
})rone  to  show  itself  during  the  earlier  years  of  residence 
in  the  tropics  (40  per  cent,  in  the;  first  thr(»e  years), 
although  the  older  resident  is  by  no  means  exempt. 

Influence  of  malaria. — Malaria,  by  causing  fro- 
quent  attacks  of  hepatic  congestion  and  by  lowering 
the   general    vitality,    may   have   some   predisposing 
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inttueoce ;  but,  as  aili^eady  pointed  out,  m&LariBJ  he 
titia  m  eaflentiallj  of  a  plastic  and  not  of  a  Buppumtive 
nuture.  It  in  a  common  roiatake  to  '^uppo^  th^t 
mAlaria  cau^ses  the  suppiimtive  liver  disease  of  the 
tmpies  ;  the  two  concur  geographicall y»  but  are  in  no 
WHy  i^tiologieally  identical. 

Organisrtw  ccmf^rri*^*  ^  The  questions  of  the 
organisms  concerned  in  liver  abaoess  will  be  di«- 
cuised  in  the  nectton  on  pathology. 

Syitl|ltaillfi*— There  is  great  variety  in  the  group- 
ing of  symptoms  in  liver  abscasa.  The  following  i»  a 
common  history, 

The  |MVtient,  after  residing  for  mjine  time  i»i  the 
tropics,  during  which  he  enjoyed  good  general  health 
and  lived  freely,  was  attacked  by  dysentery*  In  due 
course  he  appeared  to  reco%^^r,  and  resumed  work. 
Several  weeks  or  months  elapsed  when,  aftet  a  wetting, 
or  some  such  incident,,  he  liegan  to  feel  out  of  sorts, 
to  suffer  from  headache^  foul  tongue,  want  of  ujiipetite, 
irregularity  of  the  boweln,  disturbed  nights,  excessive 
and  unaeooun table  languor,  irritability  of  temper,  and 
depreaaion  of  spirits.  Ab^ut  the  same  time  he  Ijegan 
to  be  conscious  of  a  sense  of  weight  and  fulness  in  the 
right  hypochondrium.  Later,  he  l^ecame  fererish,  par- 
ticularly towfti'ds  evening,  the  oncoming  of  the  f»*brile 
distress  being  sometimes  preceded  by  a  sense  of  chilli- 
ness. At  timtis  he  had  sharp  stabbing  pain  in  the 
right  side  in  the  region  of  the  liver,  perhaps  a  dry 
cough  and,  posnibly,  a  gnawing,  uncomfortable  sen- 
sation or  pain  in  the  right  shoulder  His  friends 
observed  that  his  face  had  Ijecome  muddy  and  hag- 
gard. He  was  uneasy  if  he  lay  on  his  left  side.  The 
quotidian  rise  of  temperature  now  became  a  regular 
feature,  tlie  thermometer  every  evening  touching 
102"— sometimes  more^  sometimes  less —and  sink- 
ing to  near  normal  by  morning.  He  now  began  to 
perspire  profusely  at  night,  and  even  during  the  day 
when  he  chanced  to  fall  asleep.  He  hail  to  cliangc 
\%h  sleeping  clothes  once  or  even  twice  every  night  on 
account  of  the  d touching  sweats. 
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On  examination  it  is  found  that  the  patient  is  some- 
what emaciated  ;  his  complexion  thick  and  muddy  ;  his 
pulse  80  to  100 ;  his  tongue  furred  and  yellowish  ; 
the  palms  of  his  hands  aud  soles  of  his  feet  cold  and 
clammy.  As  he  lies  on  his  back  it  is  obvious,  on 
inspection,  that  the  epigastrium  is  too  full  for  one  so 
emaciated ;  and  it  is  seen  that  the  breathing  is  shal- 
low and  mainly  thoracic.  The  right  rectus  muscle  is 
rigid.  Considerable  discomfort,  if  not  pain,  is  elicited 
by  attempts  at  palpation  and  percussion  over  the 
right  hypochondrium.  The  liver  dulness  extends  an 
inch  too  high,  and  an  inch  or  more  beyond  the  costal 
border  in  the  nipple  line ;  posteriorly,  it  rises  to 
about  the  eighth  rib  in  the  line  of  the  angle  of  the 
scapula.  It  is  further  observed  that  the  line  of  dul- 
ness is  arched  along  its  upper  border  ;  and  that  it  is 
not  materially  altered  by  changes  of  position,  unless 
it  be  on  standing,  when  the  lower  margin  descends 
markedly  in  the  epigastrium.  Percussion  below  the 
i-ight  costal  border,  on  deep  inspiration,  gives  rise  to 
much  uneasiness  or  even  to  acute  i)ain.  Very  likely 
one  or  two  tender  spots  can  be  discovered  on  firm 
pressure  being  made  with  the  finger  tips  in  some  of  the 
lower  right  intercostal  spaces,  or  below  the  right  costal 
margin.  The  spleen  is  not  usually  enlarged.  Aus- 
cultation may  detect  pleuritic  friction  somewhere  over 
the  base  of  the  right  lung,  or  peritoneal  friction  over 
the  liver  itself.  The  urine,  free  from  albumin,  is  scanty, 
high-coloured,  and  deposits  urates  on  cooling. 

As  the  case  progresses  emaciation  increases  ;  hectic 
with  drenching  nocturnal  sweats  continues  ;  tlie  liver 
dulness  and  pain  may  further  increase ;  or  the  general 
enlargement  may  somewhat  subside,  and  percussion 
may  reve;il  a  pronounced  local  bulging,  upwards  or 
downwards.  If  the  abscess  which  has  now  formed 
is  not  relieved  by  operation,  after  months  of  illness 
the  patient  may  die  worn  out ;  or  the  abscess,  which 
has  now  attained  enormous  dimensions,  may  burst 
into  the  right  lung  or  pleura,  or  elsewhere,  and  be  dis- 
charged, and  either  recovery,  or  death  from  continued 
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hectic  and  exhauation  or  from  soiae  intercurrent 
complication,  aogue 

Tht>  grmt  tnri&ty  in  fh*  urtj^ncy  **/  st/mpfmiw^  — 
Although  the  foregoing  is  f^  fairly  eomnion  libtory  in 
liver  abscess,  there  are  many  instances  in  which  the 
initial  gymptoms  are  much  more  urgent,  and  in  w^hioli 
the  tlisease  progresses  much  more  rapidly.  In  otht?i" 
instances  subjective  ?iymptoras  iire  almost  entirely 
iibaent ;  or  no  subdued  that  the  true  nature  of  the  casie 
may  lie  entirely  misapprehended  until  the  nhsceH* 
bursts  thi-ough  the  lung  or  IjowgI,  or  a  fluctuating 
tumour  appears  in  the  neigld*ourliood  of  the  liver;  or, 
fM^rhnpH^  not  until  aft4*r  death,  when  the  unsusjiected 
alist^ss  is  discovered  on  the  post  morfein  table. 

Frvm\ — In  an  acute  sthenic  case  thH  initial  in- 
riamniatory  fever  may  run  fairly  high  and  persist  for 
some  time.  Liter,  when  it  may  be  rtasumc?d  that  pus 
has  foraied,  the  fe^er  lieeomes  distinctly  c|Uotidian 
and  intermittent  in  type,  the  morning  temperatures 
being  normal,  or  only  sbgfhtly  aijove  normal,  t!ie 
evening  rising  to  10 T  or  102'\  or  a  little  over  or 
u [icier  this.  SoHietinie.s  evening  teuipeiattiii:'**  of  103\ 
rarely  of  \^V^  are  regist^i'etl-  In  tlie  asthenfc  and 
insidious  type,  at  fir^t  then*  may  Im*  short  flashes  of 
feverishnesis  at  more  considerable  intervals,  to  I-kj 
followed  later  hy  a  steadier  fever  of  a  hectic  type,  tm 
in  the  suppurative  stage  of  the  sthenic  cases.  In 
either  ty|*e  the  it  may  be  afebrile  inter  vab  of  several 
days'  duration  \  and  in  either  thei-e  may  also  occur, 
concuriimtly  witli  aggravations  of  the  local  condition;*^ 
ii[>ella  of  continued  high  tempeniture.  Occasionally, 
though  rarely^  liver  abscess  may  be  unatten<led  by 
fever  of  any  description  whatever. 

Ritjors.  —In  the  elasaical  descriptions  i>f  liver 
absce*is  tlie  ot^eurrence  of  violent  rigor  is  generally 
muntioned  bs  a  notable  siign  of  the  formation  of  pus. 
Undoubt-edly  such  a  rigor  does  at  limes  signalise  this 
event  ;  but  it  is  by  no  means  constant,  and  its  absence 
is  no  guarantee  that  abscess  has  not  formed.  Gener- 
ally the  evening  rise  of  temperature  is  proeedt^d  by 
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a  sense  of  chilliness,  sometimes  by  a  more  marked 
rigor  simulating,  in  the  regularity  of  its  recurrences 
and  in  its  severity,  the  rigor  of  a  quotidian  malarial 
fever. 

StvecUinr/j  particularly  nocturnal  sweating,  and 
of  a  very  profuse  character,  is  an  almost  invariable 
accompaniment  of  liver  abscess.  The  patient's 
clothes  may  be  literally  drenched  with  perspiration. 
Even  during  the  day — particularly,  as  already  men- 
tioned, if  ho  chance  to  fall  asleep — the  sweat  may 
stand  in  beads  upon  the  forehead  and  around  the 
neck.  This,  like  most  of  the  other  syniptoms,  may 
be  temporarily  absent,  or,  in  a  small  proportion  of 
cases,  trifling. 

The  complexion  is  generally  nmddy,  cachectic, 
and  slightly  icteric-looking ;  marked  jaundice,  how- 
ever, is  uncommon. 

Wasthuj  is  generally  decided  and  progressive. 
Rh^v.77iatic-like  2}ain8  and  swelling  of  tlte  hands 
atul  Jeetf  such  as  occur  in  chronic  septic  affections, 
are  sometimes  to  be  noted.  They  usually  disappear 
rapidly  when  the  abscess  bursts  or  is  opened,  and 
free  drainage  is  established. 

Pain  of  some  description  is  rarely  absent.  In  a 
few  exceptional  cases  there  is  no  pain  :  such  a  patient 
may  declare  that  he  does  not  know  that  he  has  a 
liver. 

There  are  several  types  of  pain — local  and  sym- 
pathetic—associated with  liver  abscess.  Complaint 
is  almost  invariably  made  of  a  sense  of  fulness  and 
of  a  sense  of  weight  in  the  region  of  the  liver,  not 
unfrequently  referred  to  the  infrascapular  region. 
Stabbing,  stitch-like  pain,  increased  by  pressure,  and 
especially  by  deep  inspiration,  coughing,  and  all 
sudden  jarring  movements,  is  very  common,  and  pi"ol>- 
ably  indicates  [perihepatitis  from  proximity  of  the 
abscess  to  the  surface  of  the  organ.  Percussion,  or 
firm  palpation,  especially  if  practised  during  deep 
inspiration  and  below  the  ribs  in  front,  generally 
causes  smart  pain  and  decided  shrinking,  the  rectus 
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niusele  startiug  up  »a  if  to  protect  the  subjacent 
inflamed  parts,  Fjiin  on  sw&Ilowiiig^  at  the  moQieat 
th*-^  IkiIus  of  fuotl  Li*avt*r9es  th«  lower  end  of  tktv 
tyHOfjhHgus,  was  ineittioned  to  me  by  a  medical  uimij 
himsolt'  the  ^tibject  of  heputte  aii^uess,  a&  being  a 
tniLrked  t^yiiiptom  in  his  own  ciina  Fain  on  firm 
pi'cis.Miire  with  the  Hnger  tips  in  an  intercostal  space, 
and  over  a  limiknl  area,  \^  a  eommott  and  %*aluable 
Walifesing  ^ign.  Among  the  synipatlietic  pMius  may 
Ix!  nientioued  lihooting  pains  radiatiiig  ovor  the  chei^^t 
and  down  the  riglil  tlank  and  l]yptH:boiidriutn. 

t^din  in  t/te  rkfht  ir/tow/i/eJA— Tbis  sytnpt^jm  i« 
present  in  a^xjut  one-six th  of  tbe  cases.  It  may  bo 
pwrHLStentt  or  it  may  int^^miit ;  it  may  radiatw  to  t be 
wiiio  of  the  neek^  or  to  the  region  of  the  sen  pi  da,  or 
tluwu  the  arm  ;  or  it  may  be  limited  to  the  sbouMt-T 
tip  and  clavicular  region.  In  some  instances  it  is  of 
a  dull,  gnawing,  acldng  character  ;  in  some  it  i»  more 
acute  ;  and  in  some  it  may  be  repi'esented  by  a  burning 
aenjation^  as  if  tlie  surface  of  the  skin  had  been  Hayed 
by  a  blister.  This  symptom  is  a  reflex  transmitted  j 
from  the  hepatic  terminals  of  the  phrenic  through  the 
fourth  cervical  to  the  V>ranches  of  the  ci?rvical  and 
br»w;hial  plexu&tes- 

Couf/h  of  a  drj%  hacking  character,  doubt ieist* 
alwo  a  j*etlex  from  irritation  of  the  diaphragm,  or  h^mi 
an  inflamed  eondition  of  1  uug  or  pleura  over  the  seat 
of  jibseesH,  iw  not  imcomraon.  Wben  the  abscesn 
discharges  through  the  lung,  congh  is  sometimes  very 
severe  and  may  cause  \otuiting. 

Bf^pirniifin  is  generally  shallow  and  proportion' 
ateJy  rapid*  This  is  partly  uymptomatie  of  the 
attendant  fever ;  oftener  it  is  owing  to  the  fact  that 
fuller  inspiration  is  attended  with  stitch.  Sometime.^ 
the  breatliijig  is  entirely  tUor^icie,  the  lower  part  of 
the  chest  seeming  to  be  fixed — especially  the  nghl 
side — and  the  fliaphiagm  almost  motionless, 

Tlie  dtumbitHii  is  nsuftlfy  dorsal  or  right  duiiml, 
the  body  ijeing  sumev\  hiit  bent  towards  the  right  side 
and  the  right  leg  peihaps  slightly  drawn  up.     When 
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the  patient  stands,  a  stoop  to  the  right  may  be  notice- 
able. T-*ying  on  the  left  side  generally  causes  pain, 
from  dragging  on  adhesions,  or  discomfort  from  the 
pressure  of  the  eidarged  liver  on  the  heart  and 
stomach.  Occasionally  the  decubitus  is  indifferent, 
or  even  on  the  left  side. 

The  digestive  oi^yans  are  usually  disturbed  and  the 
tongue  is  coated.  Vomiting  may  occur  from  time  to 
time,  arising  either  from  pressure  on  the  stoniach 
by  the  swollen  liver  or  as  an  expression  of  gastric 
catarrh ;  appetite,  as  a  rule,  is  poor ;  flatulence  may 
be  troublesome  ;  the  bowels  are  confined  or  irregular, 
or  there  may  be  diarrhcra  or  dysentery.  In  the  case 
of  concurrent  dysentery,  it  may  be  noted  sometimes 
that  the  hepatic  and  dysenteric  symptoms  alternate  in 
severity. 

The  area  of  hrpaiic  percussion  dnlness  is  usually 
extended  upwards  and  downwards,  and  sometimes 
horizontally.  The  extension  may  be  general,  especially 
in  the  earlier  stages;  later,  careful  outlining  of  the 
upper  and  lower  boundanes  may  discover  a  limited 
and  dome-like  increase  in  one  direction,  most  signifi- 
cant if  upwards.  The  upper  line  of  dulness  is  not,  as 
a  rule,  horizontfil,  as  in  hydrothorax  ;  almost  invari- 
ably, on  approaching  the  spine,  it  trends  downwards 
more  markedly  than  in  hydrothorax  or  empyema. 
Variations  in  the  extent  of  the  dulness  may  take  place 
from  time  to  time,  and  sometimes  very  rapidly,  de- 
pending not  on  fluctuations  in  th(*  size  of  the  liver 
abscess,  but  on  the  varying  and  relative  amounts  of 
local  and  general  hepatic  congestion.  One  sometimes 
finds  even  a  narrow  hepatic  dulness  in  the  nipple  line 
with  a  great  increase  in  the  axillary  or  scapular  lines. 
In  one  case  the  lower  border  of  the  liver  may  be 
as  low  as  the  umbilicus;  in  another,  especially  in  front, 
it  may  be  well  inside  the  costal  margin.  Diagnosis 
in  the  latter  type  of  case  is  diflicult,  and  depends 
rather  on  the  nature  of  the  fever  and  on  the  histor}' 
and  general  condition,  than  on  local  signs. 

Splenic   enlargement   may  l:)e  present  even  when 
D  D 
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i\wi*^  IH  no  malar ial  complication.  Thu*  m  ftu*i\  how- 
ever, and  in  uncompUcatx**!  i^j»jiea  is  tseldoni  grrat,  I 
have  seen  splenic  tumour  clusely  simulated  l>y  abseesa 
in  the  left  loW  of  the  liver. 

Vavicosity  of  ili«  epi^nitric  atid  htmnorrhuidal 
min^ — one  oi"  ttotb  of  them — is  sometimes  diseover- 
able. 

(Edema  of  ihe  feet  and  asciisM  are  rare  in  the 
(*arlier  stages  :  hut  the  former  is  very  usual  towards 
th<?  termination  of  long-atanding  cases. 

Li*€al  csdfma  over  one  or  more  intercostnl  spaces, 
or  more  extensive  an* I  involving  the  whole  or  part 
of  tl»e  hepatic  area,  is  awimetimes  apjmrent.  When 
liutited  it  in  a  useful  locating  syn^ptonu 

Loco  I  bulging,  if  attain  ded  with  duetuationj  in- 
dicates the  presence  of  pus  near  the  surffice  and  the 
pointing  of  tho  abHeess.  Usually  this,  when  it  occwn^ 
is  in  the  epigastrinra  ;  but  pun  may  burrow  and  find 
it«  wHj  down  the  dank,  i^v  among  tbe  muscles  of  the 
abdominal  wali^  and  open  perhaps  at  a  pf>int  remote 
from  the  abscess  cavity  in  the  liver, 

FrktiOHi  I  Kith  pleuritic  and  pentoneah  in  J^ome- 
timeH  to  1)0  made  out,  and  is  not  without  its  value  as 
a  Itjcalising  symptom. 

I^neumonm^  geiiemlly  limited  to  the  base  of  the 
right  lung,  and  oi  a  subacute  nnd  persistent  character, 
indicates  contiguity  <>f  the  aljscess  to  the  diaphragm. 
It  is  especially  common  iu  those  eases  in  which  the 
ai  iseess  n\t  hneq  ue  n  t ly  r u p  t  u  res  th  m  ugl  i  the  1  u  n  g.  Th  in 
form  of  chronic  pneumonia  is  afrnitfiil  source  of  error 
in  diagnoBJS. 

Chronofaffi^al  relation  of  thr,  hejmtUiA  to  th*i 
dtf^enterir  aitnck. — This  is  most  irregular  and  un* 
certJxin-  Tn  many  cases  of  dysentery  a  concurrent 
heptititis  ia  manifest  almost  from  the  commencement 
of  tfie  attack  ;  this  hepatitis  may  not  subside,  hut 
ptss  diiectly  to  abscess  formation.  Or  the  initial 
hepatitis  and  dysentery  may  both  subside  apjmrently, 
but  the  former  may  recur  weeks,  months,  or  even 
years  after wai^ls,  wiien,  jKThaps,  tlie  attack  of  dysen- 
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tery  is  almost  forgotten.  Or  there  may  be  no  active 
hepatic  symptoms  with  the  dysentery,  hejiatitis 
sui)ervening  only  Icmg  after  all  bowel  trouble  has 
passed  away.  In  a  few  cases  no  dysenteric  history 
can  be  elicited  ;  it  is  seldom,  however,  as  has  already 
been  insisted  on,  that  careful  inquiry  fails  to  bring 
out  some  storj'  of  previous  bowel  disturbance  more 
or  less  urgent.  In  a  few  instances  liver  abscess 
of  tropical  origin  does  not  declare  itself  until  the 
patient  has  been  several  years  resident  in  a  temperate 
climate  and  quite  outside  the  endemic  area. 

The  incicknce  of  the  symptoms  is  ec^ually  variable. 
Some  cases  commence  with  marked  sthenic  fever, 
much  local  pain,  great  tenderness  and  hepatic  en- 
largement, signs  of  suppuration,  as  rigor,  hectic, 
and  local  bulging,  rapidly  supervening.  Others, 
again,  commence  so  insidiously  that  the  patient  can 
hardly  say  when  he  first  began  to  feel  ill  ;  perhaps 
there  may  l)e  a  history  of  slow  deterioration  of  the 
general  health  during  a  year  or  longer  l>efore  definite 
hepatic  symptoms  show  themselves.  The  former  type 
seems  to  be  the  more  common  in  th(»  young  and  robust 
new-comer  to  the  tropics  ;  the  latter,  in  the  more  or 
less  cachectic  and  old  resident.  B<?tween  these 
extremes  there  is  endless  variety. 

Duration  of  the  disease. — Liver  abscess  may  run 
its  course  in  three  weeks.  Generally  it  is  an  affair 
of  several  months.  Sometimes  it  may  run  on  for 
a  year  or  even  longer ;  particularly  so  if  it  burst 
through  the  lung  and  drainage  l)e  imperfect,  in  which 
event  the  cavity  may  keep  on  bursting  and  refilling 
at  intervals  for  almost  an  indefinite  period. 

Terminations*  —  Apart  from  operative  inter- 
ference, liver  abscess  may  terminate  in  various  ways. 
It  may  end  in  spontaneous  rupture  leading  to  death 
or  recovery.  Death  may  also  be  brought  about  in 
other  ways — by  the  severity  of  the  local  disease ;  by 
prolonged  hectic  and  exhaustion  ;  by  concurrent 
dysentery  ;  or  by  intercurrent  disease  as  pneumonia, 
pulmonary  abscess,  empyema,  peritimitis.     Recovery 
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may  dlsso  ensues  on  the  ab^ceB^  iM^coming  pneystedi  or, 

poissililvi  ahsorljetl. 

RuptHi'*'  qffftr  afMcem. — Itenilu,  in  a  Heriea  of  563 
iiisUiiiCt^M  iif  absi?rits  id  the  livt»i%  foiiipiltHl  fn:»m  varioii® 
aourc^a,  gives  an  int'eresting  table  showing  the  direc- 
tion of  rupture  in  In^  of  the  cases  which  opeiierl 
fi]MntAneous]y.  T!ii.s  table  may  be  sutnmamecl  a» 
follows : — 

Tiupture  oeeiured  into  tho  pt>ni:^m]ii|in  in    1  eiiHcr  0^13  {itt  ^mi. 
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Fi'om  this  it  will  be  seen  that  aljout  28  per  cent,  of 
liver  absce'!iS€*s  rupture  spoiitiinpouf^lj,  oiost  generally 
into  the  lung  or  pleura* 

Rupture  into  th^^  lung. — If  rupture  takes  place 
into  the  hmg  the  abjjcefiB  con  ten  ta  may  be  sud- 
df*nly  discharged,  mouthful  after  mouthful  of  pus 
mixed  with  blood  welling  up  or  Xmng  coughed  up. 
in  ft  few  iiiHtiineea,  in  such  circuniatanct^St  death  has 
occuiTpd  Huddenly  from  the  flooding  of  the  lungs 
with  pas.  IMore  commonly  the  cliacliarge  m  eflected 
gradually,  a  few  drachms  being  brout^ht  up  with  each 
oough ;  in  the  aggregate  this  diHcharge  may  ainount 
perhaps  to  five  or  ten  ounces  in  the  twenty- four  honrB. 
in  favourable  case^  the  daily  aniount  c^pectorateil 
gindually  diuiiniHiiee^  until  uU  discharge  oeoaee  and  the 
patient  recovers.  Frequently,  however,  a  deceptive 
arreiit  of  dijicharge  and  cessation  of  cough  are 
followefj  by  a  riiee  of  temfjemture,  which  had  become 
normal  on  the  occurrence  of  rupture.  With  this 
there  may  lie  a  reappearance  of  the  night  sweata. 
In  a  few  days   oough    and   exiiectoration    return   as 
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before  and  fever  once  more  subsides.  This  process  of 
alternate  emptying  and  refilling  of  the  abscess  cavity 
may  recur  many  times  before  recovery  finally  takes 
place.  In  some  cases  it  continues  for  months,  and 
may  finally  wear  out  the  patient.  Abscess  may  form 
in  the  lung;  or  a  sudden  and  fatal  haemoptysis  Be 
brought  about  by  ulceration  opening  some  large 
pulmonary  vessel.  In  some,  expectoration  never 
altogether  ceases  ;  if  accompanied  by  fever  this  per- 
sistency indicates  imperfect  drainage,  or,  possibly,  the 
presence  of  a  second  and  unruptured  abscess. 

Ciiaracters  of  the  expectorated  liver  pus.  —  The 
appearance  of  expectorated  liver  pus  is  almost  pathog- 
nomonic. In  colour  it  is  chocolate  brown  ;  in  con- 
sistence it  is  viscid  and  jelly-like.  It  may  be  streaked 
with  blood ;  sometimes  the  expectoration  may  be 
almost  entirely  pure  blood.  Not  unfreijuently  these 
hsemorrhagic  cases  are  regarded  and  treated  as  ex- 
amples of  oixiinary  hiemoptysis.  Presumably,  in  the 
majority  of  instances,  this  blood  comes  from  the  wall 
of  an  abscess  jarred  and  torn  by  the  succussion  of  the 
harassing  cough.  Under  the  microscope  expectorated 
liver  pus  exhibits  the  appearance  to  be  presently 
described  (p.  io6). 

Rupture  into  tlip  pleura  leads  to  sudden  develop- 
ment of  evidences  of  i)leural  effusion,  which,  unless 
relieved  by  drainage,  may,  in  its  turn,  give  lise  to 
all  the  signs  of  empyema,  and  terminate  in  death,  or 
in  ru|)ture  through  the  lung  or  chest  wall. 

Rupture  into  the  stomach  is  generally  signalised 
by  vomiting  of  the  characteristic  pus  and,  at  all 
events  temporarily,  by  cessation  of  lociil  symptoms 
and  fever. 

Rupture  into  the  bowel  may  cause  diarrhuea, 
the  pus  more  or  less  altered  appearing  in  the  stool. 
This  is  an  occurrence  that  is  frequently  ov(irlooked. 

Rupture  into  perienrdiuiu,  into  peritoneum^  or 
into  a  blood-vrssel  is  almost  iiccossiirily  and  rapidly 
fatal. 

Rupturt*  throu4jh  the  skin  is  said  to  be  the  most 
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fnvoiir&bltt,    lliough     n    rart;,     ierminatioi]     of    liver 

Moruilili.  —  KotiTs  (203  cases),  in  Al^aer^, 
oijeer^'ed  a  inortfiHty  of  80  [jer  cenL  ;   Castro   (125 

oases),  in  Egyi't,  a  raortiiHlj  of  li'h  pt*r  cent,  or, 
excluding  case^*  o|jcirat<*tl  on,  of  76  per  cent*  In  the 
Imtiau  anny,  during  the  ijeriml  1891-94  (prior  to 
which  iibsces^i  of  llie  livur,  in  thi*  atatisiicnl  returns, 
19  not  sefiaraic^ii  from  hejmtitiw),  and,  jn'eBuniably^ 
inchiding  c^u^jeH  *ifH:Tatct1  on,  the  mortality  was  57*7 
l>er  cent. 

CnuseM  ttf  d^rUh, — In  Rouia's*  1 02  fatal  Cftss*?s  the 
caus^es  of  death  ntv  ^Ukt^^l  as  follows  ;  —  Severity 
of  the  local  disease,  or  through  the  associated  dysen- 
tery, 125  ;  bu rating  of  the  abHceJiM  into  the  peritoneal 
cavity,  12  ;  into  the  pleura,  1 1  ;  gangix^ne  of  ab«uess 
wall,  3  ;  peritonitis,  3 ;  pneumonia  from  effuMiou  of 
liver  pus  into  the  lung,  3  ;  rupture  of  adhesions,  2  ; 
pneumonia^  2  ;  rupture  into  the  |>ericArdium,  L 

Morlild  anil  tool)'. — It  may  be  inferred  from 
the  symptoms  tli4it  in  the  early  stages  of  fiupiiurative 
hepatitis  there  is  general  oon*^estion  antl  enlargement 
of  the  liver  ;  in  some  instances  thiR  comlition  may  be 
more  or  lesH  confineil  to  one  lobe  or  even  jiart  of  a 
IoIk*,  Lat<^r,  as  we  know  more  especially  fi^om  obser- 
vations in  cases  that  have  rfied  from  the  att4?ndant 
dysentery,  one  or  more  greyish,  ill-defined,  auiende, 
circular  pat<!hett,  half  to  one  inch  or  thereabouts 
in  diameter,  in  which  the  lobular  «tructm*e  of  the 
gland  cannot  be  made  out,  are  forujed.  These 
grey  spots  ai*e  very  evident  on  section  of  the  organ* 
A  dmp  or  two  of  a  recJdisb,  gummy  pus  may  l>e 
ejc  pressed  from  the  necrotic  pat<^ lies —for  such  they 
&ve.  Still  later,  the  centres  of  the  patches  li*piefy,  and 
distinct  but  ragged  abscess  cavities  are  foi'ined*  An 
al>scess  thus  commenced  extends  partly  by  molecnlai* 
hi'eaking  diiwi^  ;  partly  by  more  iuassive  nec*rosis  of 
j>ortions  of  its  wall ;  partly  by  the  formation  of 
additional  foci  of  Hofti^ning  in  the  neiglibourhtji>d  and 
subst^tjuent  breaking  down  of  the  ititervt'iiing  wepta. 
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The  walls  of  such  an  abscess  have  a  ragged  and  rotten 
appearance.  Spherical  on  the  whole,  there  may  be 
one  or  more  diverticula  extending  from  the  main 
cavity  ;  or  contiguous  abscesses  may  break  into  each 
other  and  communicate  by  a  sinus.  Occasionally  a 
thickened  blood-vessel  is  met  with  stretching  across 
the  cavity.  Though  the  pus  and  detritus  lying  on 
the  abscess  wall  are  viscid  and  adhesive,  there  is  no 
notable  exudation  of  lymph  either  lining  the  cavity, 
or  in  the  still  living  liver  tissue  beyond.  There  is 
a  peripheral  zone  of  hypenemia  ;  beyond  this  zone  the 
gland  may  appear  normal  or  simply  congested 

Number,  size,  and  situation  of  abscesses. — Liver 
abscess  may  be  single  or  multiple.  If  multiple,  there 
may  be  two,  three,  or  many  abscesses.  ZancaroFs 
statistics,  applying  to  562  cases,  give  the  proportion 
of  single  to  multiple  abscess  cases  as  three  of  the 
former  to  two  of  the  latter. 

When  single  the  abscess  sometimes  attains  a  great 
size.  Frequently  it  is  as  large  as  a  cocoanut  or  even 
larger ;  it  has  happened  that  the  (»ntire  liver,  with 
the  exception  of  a  narrow  zone  of  hepatic  tissue,  has 
been  converted  into  a  hu^re  abscess  sac.  When 
multiple  the  individual  abscesses  are  generally  smaller, 
ranging  in  size  from  a  filbert  to  an  orange. 

As  might  be  expected  from  considerations  of  the 
relative  size  of  the  parts,  abscess  is  much  more 
common  in  the  right  than  in  the  left  and  smaller 
lobes.  What  might  be  terine:!  the  seat  of  election 
is  the  upjier  part  of  the  right  lol)e.  Roux 
gives  the  proportions  in  039  cases  as  7085  per  cent, 
right  lobe,  3  per  cent,  left  lobe,  and  0*3  per  cent. 
lobus  spigeliL 

AdJiesioiis  to  surrounding  organs  are  frequently, 
though  not  invariably,  formed  jis  the  abscess  ap- 
proaches th(»  surface  of  the  liver.  In  this  way  the 
danger  of  intraperitoneal  extravasation  is  usually 
averted. 

Puhnonarij  i){/f animation  and  abscfxs  from  escape 
of  liver  pus  into  the  lungs  are  sometimes  discovered 
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ftmi-mori^m.     <  fenerally  the  pulmotiary  ftb^oess  t^yni- 

riiuiiieaUfS  witlj  tiie  mother  absoess  in  the  liver  by 
a  small  ojKniing  in  the  diaphragm. 

Livrr  puM,  —  As  alreiuly  mentioned*  the  i\akc(U 
eye  appearance  of  liver  pui*  h  peculiar.  When  ni*w1y 
evacaateti  it  is  usually  chocolate-coloured  and  sti'eaked 
witlii  or  mixerl  with  larger  or  smaller  clots  or  atreaks 
of  bbxid,  and  liPi*e  and  there  with  streaks  of  a  elear 
mucoid  material.  It  is  wo  thick  and  viscid  that  it 
will  hardly  soak  into  the  dressings ;  but  lies  on  the 
surface  of  the  gaus&e  like  treacle  on  bread,  spreading 
out  between  the  tikiu  and  the  dressing,  and  tindiitg  its 
way  past  the  edge  of  the  hitter  rather  than  penetrat- 
ing it.  \\'^hen  <|uite  fre^h,  here  and  there  little 
inland tj  of  what  may  lie  described  as  landable  pua 
may  be  iiuide  out  in  the  brown  mas^.  8ometinie3  it 
contains  coiLsiderable  pieces  of  necrotic  tissswe.  Occa- 
sionally, from  admixture  of  bile,  the  abscejas  contents 
are  green-tinged.  Liver  piirnlage  has  always  a  pecu- 
liar mawkish  odour ;  it  is  rarely  offensive,  unless 
the  abscess  lie  near  the  oulon,  in  wiiich  case  it  may 
have  a  f^cal  odour.  Under  the  microscope  many 
blood  eorpus44ea  are  tliacoverable,  besides  much  broken- 
down  liver  ti!<y4ue,  large  granular  pigmenU^d  spherical 
cellsj  dehris,  oil  globules,  hfematoidin  crystals,  and, 
occasionally,  Charcot-Ley<len  crystals,  amfebse,  leu- 
eocyt'i^Sj  and  the  oniinaty  pyogenic  bticteria. 

Amfefm  vtdi  ami  fnfOiftmiv  r^r^ri«m^**.  -According 
to  my  exf>erience  of  tropical  ahseess  of  the  liver 
seen  in  England,  Am^rJ^a  coli  can  be  iletected  in  con- 
siderably over  half  the  <mses.  ThiiS  agrees  with 
Kartuli§a  experience  in  Kgypt,  and  that  of  otherst 
elsewhere.  Rogers  con  eludes  from  a  careful  examina- 
tion of  scniping'^  from  thi>  walU  of  a  large  number  of 
liver  ahncesHWH  in  CalcutUi,  that  the  ainceba  is*  always 
present.  T  have  okwrv^i  in  a  good  many  tnKtiinces 
in  which  I  have  fulled  to  detect  the  amu^Wv  in  the 
aspiraterl  Hver  pn^,  or  in  the  pits  which  rneapenl  at  tltR 
time  of  operation,  that  tlie  jwriiait^-  appeared,  often  in 
great  profusitm,  four  or  live  dayn  later  in  the  discharge 
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from  the  drainage-tube.  I  have  seen  them  in  these 
circumstances  in  strings  of  eight  or  ten  ;  the  string-like 
arrangement  suggesting  that  they  had  developed  in 
some  tube,  such  as  a  blood  or  bile  vessel.  The  amoebae 
persist  in  the  discharge  until  the  abscess  has  healed. 
It  is  justifiable  to  infer  from  the  absence  of  amoebae  in 
the  pus  constituting  what  might  be  called  the  body  of 
the  abscess,  and  their  appearance  in  the  pus  coming 
from  the  walls  of  the  abscess  a  few  days  later,  that  the 
habitat  of  the  parasite  is  not  so  much  the  pus  occupying 
the  general  abscess  cavity  as  that  immediately  in 
contact  with  the  wall  and  the  breaking-down  tissues 
themselves.  This  is  an  inference  entirely  in  harmony 
with  Councilman  and  Lafleur's  demonstration,  con- 
firmed by  Marshall,  of  the  parasite  in  the  still  living 
tissues  around  the  abscess.  In  my  experience  the 
presence  of  the  amoeba  does  not  affect  prognosis 
unfavourably.  Lafleur  says  it  does  :  I  cannot  agree 
with  him,  as  I  have  many  times  s(?en  amoebic  liver 
abscess  recover  completely  and  rapidly  after  operation. 

Other  protozoa  have  been  found  in  liver  pus. 
Thus,  both  Grimm  and  Berndt  have  found  numerous 
active  fiagella-like  organisms  therein.  Some  time 
ago,  in  the  expectorated  pus  from  a  liver  abscess 
discharging  through  the  right  lung,  I  found  a  ciliated 
infu.sorian  resembling  Balantidhim  coli 

In  the  pus  of  a  large  proportion  of  liver  abscesses, 
both  microscopic  examinatiim  and  culture  may  fail  to 
detect  the  usual  pyogenic  micro-organisms.  To  har- 
monise this  well-established  fact  with  modern  views 
on  the  cause  and  nature  of  the  suppurative  process, 
it  has  been  suggested  that,  though  in  these  sterile 
abscesses  micro-organisms  had  originally  been  present, 
they  had  subsequently  died  out.  This  view  receives 
a  measure  of  support  from  the  fact  that  in  a  pro|K>r- 
tion  of  instances  thei'e  is  no  difficulty  in  demonstrat- 
ing in  the  pus  the  ordinary  pyogenic  bacteria  and, 
sometimes,  the  Bactcr'nua  coU  coinmnw.  It  by  no 
means  follows  from  this,  however,  that  bacteria  ai*e  a 
necessary  fiictor  in  the  production  of  all  liver  abscesse^s. 
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£fiCif9tfnrnL — In  rare  Instatic^s  the  pu^  of  Ji^er 
filjscess,  instead  of  posiiessing  tl*e  chocolat*!  colour 
and  viscid  coiisktency  described  aljove,  is  yellow  and 
cream y.  Thin  in  pai-ticularly  the  case  when  tlie 
absceas  becomes  encysted — mi  occasional  event*  Tlie 
walls  of  these  encysted  abscesses  are  thick,  smooth, 
reaiBtaiit,  nx\d  fibrou;^.  In  time  their  contents 
tieeonie  cheeay,  and  ultimately  cretified  ;  in  the 
latter  event  the  cyst  Bliriveb  up  and  m^n tracts  to  a 
small  size. 

Patlittloirj'*— The  imthology  of  liver  abscess  has 
been  a  fruitful  &<>urce  of  speculation  and  controversy. 
Much  confusion  lias  crept  into  the  f|Uestion  from 
attempts  to  sepJirate,  ictiologically  and  pathologically, 
multiple  from  single  liver  abece^is.  The  former  in 
often  called  *'pyiemie  abscess"  or  "dy^eutenc 
abaoeAfi,''  and  haa  been  Ret  down  as  being  the  peculinr 
aequel  of  dysetitery  ;  the  latter  has  been  calleil  and 
considered  the  **  tropical  abscess  "  ftar  f!.Tccelletiet\  and 
regarded  as  idiopathic  and  entirely  unconnected  with 
dysentery. 

As  already  pointed  owt,  a  careful  examination  of 
GflAGii  and  stAtistics  shows  that  )>oth  forms  of  abscess, 
single  and  multiple  alike,  are,  in  the  viist  majority 
of  instances,  clearly  asiiociatcd  with  dysentery^  The 
dy&enteric  associatioUt  thei-efore,  will  not  hold  as  a 
basis  of  classifi cation  and  distinction.  In  their 
resijiective  clinical  histories,  in  their  symptoum,  in 
the  characters  of  their  wrtlls  and  contents,  in  the 
frequent  presence  of  Anwha  i-oli^  single  and  multiple 
abscesses  are  practically  identical.  The  only  ditter- 
ence  between  them  is  a  numerical  one — also  a  cir* 
oum stance  quite  inadequate  U>  base  a  <loc trine  of 
Kpecitic  distinction  upon. 

The  view  which  I  incline  to  bold  on  this  subject 
has  already  been  partly  indicated  in  the  section  on 
aetiology.  There  are  two  factors  which  are  princi- 
jially  concerned  in  the  production  of  liver  absce-ss  : 
(1)  the  predisposing^— weakenuig  of  the  resistive 
faculty  of  the  liver  by  chnmic  congestion  or  tissue 
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degeneration,  and,  perhaps,  other  subtle  changes 
brought  about  by  a  combination  of  climatic,  dietetic, 
and  other  tropical  conditions;  (2)  the  exciting — 
some  micro-organism,  streptococcus,  staphylococcus, 
Ba/iteriuin  coli  commune,  amreba,  or  other  parasite 
which,  coming  from  the  ulcerated  dysenteric  colon, 
or  by  way  of  the  portal  circulation  (Marshall  has 
recently  demonstrated  Amttha  coli  in  a  thrombus  in 
a  branch  of  this  vessel),  gains  access  to  the  liver  and 
proliferates  in  the  weakened  tissues.  Tn  at  least 
90  per  cent,  of  cases  the  pyogenic  micro-organism  is 
derived  from  dysenteric  processes  in  the  colon. 
Whether  the  resulting  abscess  be  single  or  multiple 
is  more  or  less  a  matter  of  accident.  If  the  weakened 
liver  is  efficiently  inoculated  at  one  point  only,  tliere 
is  only  one  abscess  ;  if  at  many  points,  then  there  is 
multiple  al>scess.  This  is  virtually,  in  a  sense,  Budd's 
theory  expressed  in  modem  terms. 

An  ap|)arently  weighty  objection  to  this  view  is 
sometimes  urged.  Why,  it  is  asked,  if  liver  abscess 
be  the  result  of  septic  absorption  from  a  dysenteric 
ulcer,  is  it  not  a  common  sequel  of  typhoidal  or  of 
tuberculous  ulceration  in  the  tropics  ?  Macleod  has 
met  this  objection  very  ingeniously  and,  I  believe,  to 
a  certain  extent,  correctly.  He  points  to  the  fact 
that  typhoidal  and  tuberculous  ulcerations  are  surface 
lesions  unattended  with  abscess  formation  in  the  wall 
of  the  bowel.  In  their  case  there  is  free  escape  of 
the  products  and  germs  of  ulceration  ;  whereas  in 
dysenteric  lesions,  in  addition  to  the  superficial 
ulceration,  there  is  often  what  is  really  abscess  for- 
mation with  burrowing  and  retention  of  pus  l>elow 
the  mucous  membrane,  and  therefore  gi-e^it  liability 
to  entrance  of  micro-organisms  into  the  radicles  of 
the  portal  vein.  Liver  abscess,  therefore,  according 
to  this  view,  is  a  pyjemic  process.  Often,  however, 
it  must  be  confessed,  the  dys(»ntery  precc^ding  liver 
abscess  appeals,  judging  fiom  the  symptoms,  to  l)e  of 
the  catarrhal  rather  than  of  a  more  s«»vere  type. 

To  what  (»xtent  Amiylfn  roH  is  concerned   as   an 
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im*:m%Qti^y  or  eveu  oomman,  cause  of  livctr  abaoeas  ft 
k  as  jet  iniposaiblc  to  state.  But  if  we  wntch  the 
movements  of  tbis  AniiniU  on  the  w^artu  ^ta^  ;  tiud  if 
we  i-^flect  that  it  tiveit  and  wanders  about  in  the 
sanve  very  active  way  amaug  the  atructures  furrning 
the  walls  of  the  hver  Absi^e^s^  and  even  in  what  an? 
comparatively  sound  tissuea^  preceding,  as  it  wei^e, 
the  suppuration ;  and  cormider  that  it  lives  at  the 
exii*?iiiie  of  these  tissues,  it  m  hard  to  resist  the  con* 
elusion  that  the  anKrt>a  operate.^  as  a  disintegraiin^ 
and  irritating  agency.  Kartidis  suga[t?sfcs  thiit  it  may 
act  merely  a*%  a  carrier  t>f  pus-forming  bacteiia. 
Others  maintain  tliat  it  18  a  hariuJeHs  epiphenonienou, 
incapable  iti  any  w  ay  uf  indueing  pus-f or  (nation. 

Calmette,  in  view  of  the  frequency  with  which  he 
And  others  have  found  Liver  abscess  to  be  sterile, 
sug^egts  that  the  exciting  agency  is  of  a  chemical 
nature,  soirie  irritating  liquefying  Ixxly  derivetl  from 
the  decomposition  processes  gioing  on  on  the  surface 
of  the  dyaenteric  ulcer. 

HiagiiOiilttr— Of  ail  the  grave  tmpical  disease^s 
none  is  so  frequently  overlooked  as  abficeiis  of  the 
liver.  Acute  sthenic  coaes  are  readily  enoH)t,di  reoog- 
ni&ed ;  not  so  the  lUMidbus  a^^thenic  eastss.  The 
novice  in  tnipical  practict?  is  some  tliue  in  realiHing 
that  grave  difiei^e  of  so  important  tm  organ  as  the 
Hrnr  tnay^  for  a  long  lime,  be  unattended  with  urgent 
symptoms,  whctbor  local  or  coosfcitntiorml,  or  both. 

The  most  common  mi^takej*  in  di agnosia  are  : 
(1)  Failure  to  recognise  the  proweuce  of  ilintiaae  of 
any  tlescripti4m,  even  when  an  enormous  abscseas  may 
occupy  the  liver.  (*i)  Mi^sinterpret-tttion  of  the  sig 
niiicance  and  nature  of  a  basic  pneunionin— a  ei>n- 
ditioii  so  often  fu^ciimpanyirig  ?!iippurative  hepatitis, 
(3)  Attrilmtin^  the  fever  symptomatic  of  liver 
ab«ceM8  to  ntalaria.  (4)  Mistaking  other  diMeaa«!s 
for  abseeHH  of  the  liver  and  vie**  rrrnd — for  exiiui|ilti, 
iie|iatiti.H  of  a  non-sup|>u ratine  natun*,  j^uch  as  tiiat 
attending  malariul  attiicks  ;  ^uppumiive  hejiatiiiR 
before  the  formation  of  aliscca*  i  sypthilitic  disease  of 


Diagnosis.  461 

the  liver— soft<jning  gummata,  which  are  often  at- 
tended with  fever  of  a  hexjtic  type  ;  pylephlebitis  ; 
suppurating  hydatid  ;  gall-stone  and  inflammation 
of  the  gall-blivdder  ;  subphrenic  al>8cess  ;  abscess  of 
the  abdominal  or  thoracic  wall ;  pleurisy  ;  encysted 
empyema ;  pyelitis  of  the  right  kidney ;  pernicious 
ausemia ;  leucocythsemia ;  scurvy  and  similar  blood 
diseases  associated  with  enlargement  of  the  liver  ; 
ulcerative  endocarditis.  Any  of  these  may  be 
attended  with  fever  of  a  hectic  type,  increased  area 
of  hepatic  percussion  dulness,  and  pain  in  or  about 
the  liver. 

Many  times  a  correct  diagnosis  can  be  arrived  at 
only  by  repeated  and  careful  study  of  the  case  in 
all  its  aspects.  Golden  rules  in  tropical  practice  are 
to  think  of  hepatic  abscess  in  all  cases  of  progressive 
deterioration  of  health  ;  and  to  suspect  liver  abscess 
in  all  obscure  abdominal  cases  associatt»d  with  even- 
ing rise  of  temperature,  and  this  particularly  if  there  be 
enlargement  or  i)ain  in  the  liver,  leucocytosis,  and  a 
history  "of  dysentery — not  necessarily  recent  dysentery. 
If  doubt  exists,  there  should  be  no  hesitation  in  having 
early  recourse  to  the  aspirator  to  clear  up  diagnosis. 

As  bearing  on  prognosis,  apart  from  the  risk  from 
sudden  rupture  in  some  untoward  direction,  to  over- 
look abscess  of  the  liver  is  a  much  gnvver  error  than 
to  mistake  some  other  disease  for  liver  abscess  ;  for 
the  chanc(»s  of  recovery  from  operation  are  pro- 
portionately prejudiced  by  every  day's  delay. 

Low  pneumonia  of  the  right  base  in  a  tropical 
patient  should  always  be  regarded  with  suspicion  :  in 
most  instances  it  means  abscess  of  the  subjacent 
liver. 

Perhaps  the  most  conmion  error  is  to  regard  the 
hectic  of  liver  abscess  as  attributable  to  malaria. 
The  regularity  with  which  the  daily  fever  recurs,  the 
daily  chilliness  or  even  rigor  coming  on  aV)out  the 
same  hour,  the  profuse  sweating,  and  other  circum- 
stances so  compatible  with  a  diagnosis  of  malaria,  all 
contribute  to  this  mistake.     So  common  is  the  error 


4^z 


Abscess  of  the  LfVER, 


that  Osier  says  he  hardly  ever  meets  with  a  case  of 
liver  »lj«cess  ^hich  has  nut  l>eeii  di'euched  with 
quinine.  My  experit'tiee  in  iUl^  same,  1  Iiave  se**n 
txiediual  tnen  muke  thi^  luiKl^ikt.N  not  only  in  their 
patients,  Imt  in  thfir  owr»  persLm.s.  If  careful  I  v  con- 
aiders i,  tliere^  are  several  circumstances  which  should 
Dlmaie  8o  fierious  an  error*  (1)  No  uneom plicated 
Ague  resists  qninine  in  fkiU  doses,  (2)  In  malaria^ 
if  the  liver  be  ealarged  tlic  «ph?en  ia  still  tnore  bo  \ 
the  reverse  is  the  CAse  in  liver  ahsceHS.  (♦^)  The  malaria 
parasite  catmot  l)e  found  iu  the  blood  in  non- 
malarial  hejjatitis.  (4)  In  li\*er  abscess  the  fever  is 
alnicist  invariably  an  evening  one  ;  in  tnalaria  it  most 
fi'e<[uently  corner  on  earlier  in  the  ilay,  (5)  Quo- 
tidian fjcritxUcity,  contrary  to  what  is  the  case  with 
tertian  or  quartan  periodicity,  is  liy  no  *  means 
pathognomonic  of,  or  jieoyliar  to,  malaria.  (%)  Thp 
almost  invariable  history  of  antecetlent  dysentery,  oi-, 
at  le^atj  tif  Imwel  complaint,  in  liver  ahscesa. 

To  mistake  other  forms  of  suppuration  for  liver 
aiiseess  ia  of  no  great  moment,  bec^itise  in  many  of 
the  suppuiutive  diseases  just  enumemt^  the  treat.- 
ment  is  the  game  as  for  liver  abscesSj  and  no  bad 
result  need  V>e  looked  for  if  diagnoaia  is  not  quite 
accurate.  A  more  serious  ermr,  however,  ia  to  over- 
look the  presence  of  leucocythasmia,  ijemieious  nna'mia, 
or  scurvy,  and  to  proceed  to  aspirate  on  enlarged  liver 
on  the  supposition  that  the  j^ymptoms  arise  from 
abscess.  Fatal  intraperitfvneal  lifemorrhage  fi'oni  the 
puncture  has  been  known  to  ensue  in  such  circnni- 
Htanceti.  If  any  iloubt  exists  on  this  jK>int,  u  micro- 
sQOpio  examination  of  the  bloml  should  be  made 
liefore  proceeding  to  explore. 

A  point  to  note  in  exploring  ia,  that  when  the 
instrument  ent^era  the  liver,  an  up-and-down  ])endulum- 
like  movement  will  be  communicated  to  the  outer 
extraraity  of  the  neeflle  in  liarniony  witli  the  rising 
and  frtllingof  the  organ  in  respiration.  If  the  needle 
does  not  exhiliit  this  movement^  its  point  may  Ije  in 
an  id)sce.Hs  cavity,  but  this  abscess  is  not  in  the  liver. 
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Treat  III  en  I, — Hepatitis  which  has  not  proceeded 
to  abscess  formation  should  he  tiTated,  in  the  absence 
of  dysentery,  with  free  purging  by  the  sulphates, 
massive  liot  poultices,  low  diet,  and  rest  in  beil.  If 
there  he  much  painy  relief  may  Ije  atforded  by  either 
wet  or  dry  capping  over  the  liver,  or  by  leeches 
aitjun i I  the  an u s.  Am m o niu m  el \ lorid e,  in  t wen  ty -gtikl n 
tli^es  three  times  a  day,  is  usually  pi'escribed.  If 
dy.sentery  lie  pi^esent,  the  case  should  be  ti'eated  with 
full  doses  of  ipecacuanha,  repeated  once  or  twice  a  day 
for  two  or  three  days  or  longer^  or  by  a  cautious 
use  of  the  purgative  sulphatei^T  w-ntl  by  poidtices,  rest, 
and  low  diet 

When  the  occurrence  of  rigor,  or  the  development 
of  hectic,  or  the  appearance  of  local  bulging,  or  the 
persist-ency  of  tiie  fever  anri  of  the  local  syraptonis, 
give  gmunila  for  suspecting  that  almcesw  liaa  formed, 
active  medication  muet  he  suspended,  a  somewhat 
improved  dietary  prescribed,  and  measures  taken 
wit  bout  nnuecesHary  rleky  to  locate  by  means  of  th# 
aj^pirator  the  position  of  the  pus. 

When  he  proeeeiis  to  use  the  aspirator,  the  surgeon 
must  be  prepared  to  open  and  drain  the  abscess  if  pus 
be  discovered  ;  once  diagnosis  is  established,  nothing 
is  gained  by  delay.  By  proceeding  to  open  the  abscess 
at  once  the  shock  of  a  double  operation  is  avoided,  and 
only  one  administration  of  the  an  (esthetic  is  required, 

To  ftu^ilitute  a^spiration,  as  well  as  the  subsequent 
operation  if  such  should  be  found  to  be  necessary, 
the  patient  ought  invariably  to  be  placed  under 
an  anfesthetic.  IT  n  I  ess  in  very  s|>ecial  and  excep* 
tional  circumstances,  it  is  a  mistake  to  att'empt 
exploration  without  tliis^  for  tlie  surgeon  ought  to 
pn^ceed  with  deliberation  an<l  to  feel  himself  at 
liljerty  to  make  as  many  punctures  as  he-  may  think 
necessary.  A  medium-  or  fuH-si^ed  ospiratf^r  needle 
nhoukl  be  used,  as  owing  to  the  nature  of  the  pus 
it  may  not  ^low  through  a  canntda  of  small  bort^ 

If  there  are  localising  sigtis,  such  as  a  tender  spot^ 
a  ftxed    pain,  localised  bulging,  localised  pneumonic 
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crepitUMj     pleuritit-     or     pcrittmertl     friction »    tlur«e 

should  Ik*  taken  aw  inrlicatin^,  witli  Ktnne  fH'ol>fil»iHty, 
\\\i}  j^tnit  of  tln^  abstt*sK  and  tJie  most  pn>misitig  si>ot 
for  tlie  t'xplorrttot'y  puncture.  If  none  of  these 
loealising  signs  an*  prt'!M?iit,  tlieti,  cousideriTig  the  fact 
that  the  majority  of  liver  abscesses  are  situated  in  the 
upper  and  back  part  of  the  right  lobe^  the  needle 
should,  in  the  tirst  instance,  be  inserted  in  the  axillary 
line  in  the  eighth  or  ninth  interspace,  alxmt  an  inch 
or  an  inch  and  a  half  from  the  costal  margin  and  well 
i>e1ow  the  limit  of  the  pleura.  The  inntniment  should 
l>e  carried  in  a  direction  iuwHida  and  sHgbtly  upwards 
and  littckwai'dH  And,  if  found  necessary,  to  lis  full 
extent.  II  pu.s  be  not  stnick  the  ntedle  must  he 
slowly  withdniwn^  a  good  vacuum  lieing  nmintaiijed 
the  while  in  ease  the  ahscess  haa  l>een  transfixed  and 
the  point  of  the  needle  lodged  in  the  souiul  tissue 
hteyond*  No  pus  appearing  in  the  aspimu>r,  the 
remainder  of  the  dull  hefiatic  area  niust  be  wysteni- 
atically  explored,  both  in  front  and  behind,  regard 
lieing  hafl  to  the  lung  and  pleura  on  the  one  liand, 
and  to  the  gallbladder,  large  vessels,  and  intestine 
on  the  other.  The  peculiar  colour^ often  like  diity 
brown  thick  hloo^l^of  liver  pus  mu^t  not  be  allowed 
to  deceive  the  operator  into  thinking  that  he  has  fail  ml 
to  strike  the  altsceas,* 

At  least  six  piinctui^a  sliouUi  he  made  before  the 
attempt  to  find  pna  is  abundoncfb  Pr^tvided  there  is 
complete  absence  of  breath  aootida,  of  vocal  fremitus* 
and  renonance  over  the  lower  jmrt  of  the  right  lung, 
and  pus  has  not  been  reached  from  lower  down*  then 
the  pleura  or  lung  may  be  disriegarded  ant)  puncture 
made  anywhere  below  the  line  of  the  nipple  and  angle 
of  the  scapula,  or  wherever  the  physical  ?^igna  suggest* 

The  surgeon  should  be  encouraged  to  make  early 


•  I  bftvc  eecii  the  ppcvilmt  hmwDlnli  fluid  lesiilting  froii>  the 
ftotion  on  blood  of  the  ttirbulic  lotion  timt  \\\\\\  Iweii  nised  tn 
fiteriliie  the  e%iiloting  avKiigti  niiiitAkt^n  for  \a%%.  To  olivinte  ao 
grjivp  ti  ttiistukt*  tL<>  exploring  syriiigt  s^IkjuIU  Ih^  wiisiUt'tl  out 
witli  bojl^^l  w»tcr  before  use. 
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use  of  tlie  aspirator  by  the  fact  that  its  employment, 
even  where  no  pus  is  discovered,  is  not  unfrequently 
followed  by  rapid  improvement  in  all  the  symptoms ; 
many  such  cases  are  on  record.  Hepatic  phlebotomy, 
as  Dr.  George  Harley  designated  the  removal  from  the 
liver  of  a  few  ounces  of  blood  by  the  aspirator  needle, 
is  a  measure  of  proved  value  in  hepatitis.  With  due 
care,  risk  from  haemorrhage  is  small ;  it  is  very  small 
indeed  in  comparison  with  the  risk  of  allowing  an 
hepatic  abscess  to  remain  undiscovered  and  unoi)ened. 
It  is  hardly  necessary  to  add  that  strict  aseptic 
precautions,  in  the  way  of  purifying  the  patient's 
skin,  the  surgeon's  hands,  and  all  instruments,  must 
be  carefully  observe<l. 

Operations  for  abscess  of  the  liver. — The  following 
is  the  operation  usually  practised  by  English  surgeons. 
It  is  substiintially  that  described  by  Mr.  Godlee  in 
the  British  Medical  Journal  of  January  11th,  1890, 
to  which  the  reader  is  referre<l  for  many  valuable 
details  and  practical  hints. 

If  pus  is  struck  below  the  costal  bonier,  the 
aspirator  needle  being  left  iii  situ  as  a  guide,  the 
abdominal  wall  is  incised  down  to  the  peritoneum. 
A  three-inch  incision  will  give  plenty  of  room.  If  firm 
adhesions  be  discovered,  a  sinus  forceps  is  at  once 
run  along  the  needle,  and  pushed  through  the  inter- 
vening liver  tissue  and  into  the  abscess.  The  aspirator 
cannula  is  now  removed,  and  the  blades  of  the  forceps 
are  opened  sufficiently,  as  it  is  being  withdrawn,  to 
make  a  wound  in  the  liver  big  enough  to  admit  the 
fore-finger,  which  must  now  be  inserted  and  moved 
about  so  as  to  enlarge  the  wound  and  to  gain  some 
idea  as  to  the  size  and  direction  of  the  cavity  of  the 
abscess.  A  rublx»r  drainage-tube,  about  as  large  as  the 
finger,  and  provided  with  a  Hango,  is  cut  to  a  suitable 
length,  and  carried  by  means  of  the  forceps  to  the 
back  of  the  abscess.  The  abscess  is  then  allowed  to 
empty  itself.  Wlien  pus  no  longer  Hows  freely,  a 
massive  antiseptic  dressing  is  a|)plied  and  firmly 
secured  by  a  broad  binder  or  many-tailed  bandage. 
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If,  after  division  of  the  abdominal  wall^  no  relialjltJ 
adheBiofiB  he  diacoveretl  between  this  and  the  liver, 
the  capsiilti  of  the  latter  must  he  seeuraly  attached 
to  the  former  by  it  doublo  circle  of  stitt;ltes.  The 
abseess  is  then  to  be  opeiiefi,  us  alK*ve  deserit:>ed,  with 
sinus  forceps,  After  stitching,  soiue  surgt^oris  (irefer 
before  opening  the  aljseens  fii-st  to  stuff  the  wound 
iu  the  abdominal  wall  with  iodoform  gauxe,  and  to 
wait  for  a  day  or  two  for  adhesions  to  form.  Others 
stuff  the  wound  witfi  gaii^jf^  without  previous  stitching, 

Shf>uld  the  abscess  \m  struck  through  an  inter- 
costal  space,  and  if  the  latter  Im^  not  deeuuxt  suffi- 
ciently wide  to  admit  of  manijiulation  mid  frt^ 
diaioage,  a  couple  of  inclica  of  rib  had  bt*tter  be 
excised.  The  diaphnigm  may  then  Ije  stitched  to 
the  thomcic  wull  or,  better,  to  the  skin  as  well,  w*hcn 
the  abscess  may  be  oftenerl  with  Jrorceps.  To  stitch 
the  capsule  of  the  liver  to  the  diaphi-agm  ia  a  some- 
vvliat  ditficult  proci*eding ;  but  if  there  are  no  reliable 
adhesions  it  had  bettci*  i>e  attempted^  eAi>et:iaUy  if  the 
opening  is  to  be  made  through  a  pnrt  of  the  Uver 
covered  by  peritonennu  If  by  any  chance  the  pleura 
is  opened  during  the  operation,  pnenmothomx  wtU 
result  an  unfortunate?,  but  not  neeessai-ily  a  serious, 
contingency.  In  this  case  the  hole  in  the  pleura 
must  l*e  carefully  stitched  in  f^uch  a  way  that  the 
pleural  cavity  is  eouiplctely  cut  off  before  the 
diaphragm  is  divided  and  the  abscess  opened,  Pus 
must  not  on  any  account  be  allowed  to  enter  the 
pleural  cavity:  this,  owing  to  the  aspirating  influence 
of  inspiration,  it  would  readily  do  if  the  smallest  bolf* 
should  remain  patent,  Tlie  young  surgeon  would  do 
well  to  practise  these  operation h  on  the  ilend  body, 
and  fan lilia rise  himself  with  the  relations  of  tlie 
various  structures  they  involve. 

iSome  operators  of  experience  eompletely  ignore 
the  absence  of  peritoneal  adhesions,  and,  even  in 
these  circumstances,  open  the  abf^ci^ss  without  pre- 
vious f>ttitching  of  peritoneal  surfaces.  Tlie  risk  and 
danger  of  escape  of  pus  into  the  peritoneal  cavity, 
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they  hold,  is  very  small  if  free  drainage  to  the  outside 
is  secui-ed.  Dr.  Neil  Macleod  considers  that,  in  the 
circumstances,  stitches  will  not  hold  in  the  soft  and 
inflamed  liver  tissue  ;  he  also  considers  that,  in  the 
event  of  the  incision  having  to  be  made  in  the  thoracic 
wall,  removal  of  part  of  a  rib  is  unnecesary.  On 
account  of  the  liability  of  a  rubl>er  drainage-tube  to 
become  nipped  whftn  the  emptying  sac  causes  a  want 
of  correspondence  between  the  wound  in  the  abdom- 
inal or  thoracic  wall  and  that  in  the  liver,  and,  also, 
on  account  of  facility  of  introduction  during  the  sub- 
sequent dressings,  this  operator  uses  metal  drainage- 
tubes  of  suitable  lengths — four  inches,  three  and  a 
quarter  inches,  two  and  a  half  inches,  and  one  and 
three-quarter  inches— with  an  oval  lumen  of  four- 
tenths  by  three-tenths  of  an  inch.  These  tubes  he 
introduces  by  meiins  of  a  special  guide. 

TJie  author's  method. — The  following  easy,  rapid, 
and  efficient  method  of  operating  on  abscess  of  the 
liver  I  have  freijuently  practised,  and  can  recom- 
mend. The  necessary  apparatus  (Fig.  06),  which  can 
be  made  by  native  workmen,  consists  of  a  large  trocar 
and  cannula  (a),  four  to  five  inches  long,  by  three- 
eighths  of  an  inch  in  diameter  a  steel  stilettes  (b)  at 
least  fourteen  inches  in  length ;  two  metal  buttons  {c,d) 
a  quarter  of  an  inch  at  their  greatest  diameter,  with 
long  (half-inch),  hollow,  roughened  necks  into  which 
the  ends  of  the  stilette  fit  loosely  ;  six  inches  of  half- 
inch  stout  drainage  tubing  (e).  While  the  ends  of  the 
drainage  tubing  are  held  and  well  stretched  by  an 
assistant,  they  are  firmly  lashed  to  the  stem  of  the 
buttons,  over  the  ends  of  the  shorter  (d)  of  which,  for 
additional  security,  the  tubing  is  also  tied  (e).  Two 
large  holes,  to  provide  for  free  drainage,  are  then  cut 
close  to  one  end  of  the  drainage-tube.  The  tube  is 
then  mounted  on  the  stilette  by  inserting  one  end  of 
the  latter  through  one  of  the  drainage  holes  and 
lodging  it  in  the  hollow  neck  of  the  distal  button  (r), 
and  thereafter  so  stretching  the  rubber  that  the  other 
end  of  the  stilette  can  be  inserted  into  the  neck  of  the 
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other  button  (d).    When  thui  «tn*tch«*d,  the  drainage- 

tutw^  shonkl  Ih5  t.'ajwiblt'  of  passhig  tjasily  through  tlie 
canmilii.  Tljt*  appuralUK  \mng  thun  pni«nf'il  hjkI 
rviKh'ix^l  Li »o roughly  ju^eptif  hy  j^onking  in  cnrboUc 
lotion,  and  the  position  and  depth  of  the  ahseess 
having   been  carefully  a^ertained  by  means  of  the 
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aspirator  and  not^nl^  the  aspirator  is  withdrawn  and 
an  tndmon  about  an  inch  In  length  nnvde  with  a 
scalpel  through  the  akin  at  the  site  of  tlie  puncture. 
The  troctir  and  cannula  aro  then  thrust  into  the 
aljficesM  and  tlie  trocar  is  withdrawn*  After  allowing 
a  BniaJl  quantity  of  pus  to  escapei  so  as  to  relieve  any 
tensitjn  that  may  lie  pn^sent  in  the  abscesa  sac^  the 
Btretched  drainage  -  tulie,  perforated  end  first,  is 
sHppefi  into  the  cannula  and  carried  to  tlie  back 
of  the  abscesfi.     Holding  the  gtrei^^bed  drainage-tul 
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firmly,  and  luaintaining  it  carefully  in  contact  with 
the  back  of  the  abscess  with  one  hand,  the  cannula 
is  withdrawn  with  the  other.  Still  grasping  the 
drainage-tube  firmly,  the  button  on  the  free  end  of 
the  apparatus  is  slipped  off  the  stilette,  the  end  of 
which  is  made  to  perforate  the  drainage-tube  close  to 
the  button.  This  it  readily  does,  and  the  drainage- 
tube  is  allowed  slowly  to  resile  towards  the  fixed  end, 
still  held  in  contact  with  the  back  of  the  abscess. 
When  the  drainage-tube  has  completely  contracted, 
the  stilette  is  withdrawn.  The  drainage-tube  is  now 
transBxed  with  a  safety-pin  inserted  close  to  the  skin, 
and  the  superfluous  tubing  cut  off.  Pus  flows  freely 
from  the  tube,  which  now  firmly  plugs  the  wound 
in  the  abdominal  wall  and  liver,  and  bridges  the 
peritoneal  cavity.  When  the  abscess  has  nearly 
emptied  itself  the  usual  antiseptic  dressing  is  applied. 
In  operating  through  the  thoracic  wall,  if  deemed 
desirable,  part  of  a  rib  may  be  excised  before  the 
trocar  is  introduced. 

I  claim  for  tJiis  operation  that  it  is  easily  done, 
and  that  it  may  be  undertaken  by  the  merest  tyro  in 
surgery  and  in  the  absence  of  skilled  assistance  ;  that 
there  is  no  risk  from  bleeding ;  that,  the  peritoneum 
being  bridged  across  by  the  drainage-tube  which  is 
securely  grasped  by  the  liver  tissue,  there  is  no  risk 
of  escape  of  pus  into  the  peritoneal  cavity  ;  that  in  a 
very  short  time  lymph  is  effused  around  the  tube, 
giving  additional  security  when,  after  a  time,  the 
tube  has  become  loose ;  that,  if  deemed  necessary,  a 
larger  drainage-tube,  by  stretching  it  on  the  stilette 
in  the  same  way  as  described,  can  be  substituted  for 
the  half -inch  tube  ;  that  an  abscess  deep  in  the  liver 
can  be  as  readily  opened,  and  with  as  little  risk,  as 
one  lying  near  the  surface ;  that  the  shock  is  much 
le.ss  than  in  the  cutting  and  tearing  operation  ;  that 
there  is  no  risk  of  pn(;umotliorax  should  the  pleural 
cavity  be  traversed ;  and  that  the  drainage  obtained 
is  equal  to  that  secured  by  any  other  method  of 
operating.      Several    of    my    surgical    friends    have 
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ado[ited  this  methocl  of  operating^  and  have  exprofised 
;pie»t  satisfaction  with  the  eme  with  which  it  is  per- 

formed^  and  with  tlie  rt*flulta» 

Other  uperalions.  —  Some  Cbntint^ntaJ  sufgeuus 
recommend  ex  tensive  iuoiaion  of  the  Hver^  using  ti 
Fa<]ueliB*s  knife  with  the  view  of  minimising  bleed- 
ing*  Zancarol,  for  example^  advises  that  the  hepatic 
and  in  tegumental  ineiaions  HhoulJ  extend  the  whole 
breadth  of  the  abscess  cavitjt  which  lie  niopfi  out 
and  stutis  with  iodoform  gaujse.  Certain  French 
>4urgeon«  recommend  j^craping  tin*  abneesji  cavity ; 
most  priKjiiae  inigatioii  with  sonie  aiitiseptie  tlnid. 
These  methods  do  not  find  favour  with  English  or 
Indian  surgeons* 

Tlie  method  of  oivening  the  alisic^sa  by  caustics, 
formerly  much  in  vogue,  is  now  almndoned ;  tHjually 
go  another  method,  also  formerly  employed — nnmely, 
that  of  leaving  a  rigid  trocar  in  tlie  wound. 

Treatment  after  operation. — For  the  first  few  days 
after  a  liver  abscess  has  l>een  opened  the  dischm*ge  la 
considei^ble,  and  the  dressing  may  have  to  be  changed 
fi-equently.  Very  soon,  however,  should  the  case  do 
well,  the  discharge  rapidly  diminish e»,  and  the  dressing 
i^juires  renewal  only  every  other  day  or  every  three 
or  four  days.  During  the  first  week  the  drainage- 
tuW,  pro^^ded  it  l^  acting  efficiently,  should  not  be 
disturbed^  more  particularly  as  it  may  be  dithcult 
to  replace.  Later,  it  may  Ijo  i-emoved  and  cleaned, 
and  when  discharge  has  practically  ceased,  cautiously 
shortened ;  it  is  a  great  mistake,  however,  to  Iwgin 
shortening  the  tube  before  it  ii  l»eing  pushed  out,  or 
so  long  as  there  is  any  appreciable  discharga  If 
there  i^  the  slightest  indication,  such  a.H  rise  of  tem- 
perature, that  pus  is  being  retained,  the  drainage  must 
be  r^tifiefJ  and  the  sinus,  if  necessaiy^  dilated  with 
forceps  and  finger,  and  a  full-aiTc^d  drainage-lulw 
introduced  as  far  as  it  will  go.  If  this  does  not 
suffice,  a  counter-opening  may  have  to  Ik*  made. 
Delay  in  remedying  imperfect  drainage  \h  a  serious 
error. 


Operative  Treatment.  471 

Should  an  abscess  on  being  opened  be  found  to  be 
septic,  or  should  it  become  so,  it  must  be  flushed 
out  daily,  or  twice  a  day,  with  a  weak  non- 
mercurial  antiseptic,  and  a  count er-opeiting  made  if 
necessary. 

After  liver  abscess  has  been  opened  and  is  drain- 
ing well,  temperature  rapidly  falls  and,  in  a  few 
days  or  almost  at  once,  becomes  normal.  Should 
fever  persist,  it  is  to  be  inferred  either  that  the 
drainage  is  inefficient,  or  that  there  are  more 
abscesses  in  the  liver,  or  that  there  is  some  com- 
plication. If  it  be  deemed  that  there  is  anotlier 
abscess,  this  should  be  sought  for  with  the  aspirator, 
and,  if  found,  opened  and  drainetl.  T  have  seen  a 
patient  i-ecover  after  three  abscesses  had  been  so 
treated. 

Treatment  of  abscess  discharyiny  throuyh  the 
hiiuf. — In  the  case  of  abscess  discharging  through 
the  lung,  and  not  progressing  favourably,  the  ques- 
tion of  obtaining  by  surgical  means  more  efficient 
drainage  must  be  considered.  There  are  two  possi- 
bilities which  render  interference  desirable.  (a) 
Continued  discharge  of  pus  and  blood,  with  or 
without  attendant  hectic ;  a  condition  which,  if 
it  persists,  in  all  probability  will  in  the  end  kill 
the  patient.  {b)  Not  unfrequently  prolonged  dis- 
charge through  the  lung  may  induce  fibrotic  changes 
in  that  organ,  or  may  give  rise  to  pneumonia,  or  to 
abscess  of  the  lung  with  all  its  attendant  dangers. 
In  these  circumstances  it  is  sometimes  difficult  to 
arrive  at  a  decision  as  to  whether  an  attempt  should 
be  made  to  open  and  drain  the  abscess,  or  to  leave  it 
alone.  A  large  proportion  of  the  cases  recover,  but 
at  least  an  equally  large  number  die.  Of  the  latter, 
by  timely  surgical  interference,  a  proportion  may 
certainly  be  saved. 

In  all  cases  of  abscess  flischarging  through  the 
lung  a  careful  register  should  be  kept  of  three  things 
— body  temperature,  daily  amount  and  character  of 
expectoration,  and,  once  a  week,  the  weight  of  the 
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patieut.  K  ti^^mp^^rature  keepB  up,  if  tiie  nmoiiut  of 
pus  continues  the  »ame  or  iticTe^^e^,  or  if  the  pAtieni 
oontitiueti  to  lose  weighty  an  att-euipt  ^liould  be  made 
at  all  risk*  to  reaeb  anci  drain  tlie  abscess  from  the 
ou  tside*  I  f  t^  in  pe  rat  a  re  k  t*e  p8  u  o  rtn  al  *  i  f  \m&  g^ad  ual  I  j 
or  ittt^erDiitteiitly  decreases^  ami  if  the  boi J j- weight 
b©  maiatained  or  increases,  0}>ei  atioii  is  ynnet?essary, 
Ofi  at  alt  eveutH;  should  l^e  deferred. 

1q  esEploriiig  the  liver  in  Hiich  eases,  it  must  1)6 
borne  in  miiul  that  ino»t  likely  the  al^scess  cavity  is 
collapsed,  and  that  the  Hidea  of  the  ab»cesg  are  in 
conta4;t»  Such  an  aljuceKs  is  not  likely  to  1m^  duH^vered 
unless  tbe  needle  be  thrust  in  to  its  full  extent^  and, 
whiUt  a  g<KK]  vacuum  in  i^eing  maintained  in  tbe 
attpirtitor,  slowly  withdrawn.  If  l>y  gciod  fortuiiu 
the  abscess  has  been  traversed^  then,  when  the  end 
of  tbe  needlo  cranses  the  cavity,  a  small  aniouni  of 
pus  will  lie  seen  to  flow,  (ireat  care  mnst  now  be 
exercise*!  to  keep  the  needle  in  possitiou  «o  as  to  serve 
as  a  guide  in  opening  the  abace-ya,  Hecovery  has 
been  known  to  follow  the  introduction  of  a  drainage- 
tube  in  the  presumed  direction  of  liuch  an  aW^^^ss, 
oven  although  the  absees^  cavity  was  not  entered, 
much  leas  di*ained  by  the  tube. 

Tirairneni  of  iilts(teif»  rHpittritUf  irdo  a  Merous 
C4ivU}i, — When  there  is  evidence  that  an  abt^ces^  of 
the  liver  has  ruptured  into  tbe  peritoneinn,  int<i  tbe 
pleura,  or  into  the  pericardinni,  the  particular  serims 
cavity  involve<l  must  l>e  ofionetl  at  once  and  treitt^id 
on  general  surgical  principles* ;  utheiwii^e,  the 
|iatient  will  almost  sui-ely  die.  In  the  circum' 
stances  the  surgeon  will  be  Justified  in  assuming  great 
risks. 

The  protjnmk  in  earijf  <^}erat%o*i^  on  single  abscess 
of  the  liver,  pro\idtHl  tljere  is  no  dysentoiy  or  other 
complicaliun,  is  good.  In  niulti|)le  abaoess,  or  in  single 
abscess  if  ihvv^  is  active  dysentery  or  other  serious 
complication^  prognt^sis  is  bad*  In  multiple  abscess, 
if  there  are  moi-e  than  two  or  three  abscesses,  it  is 
aecassarily  hopeless 
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The  question  of  return  to  tlw  tropics  after  i*ecovery 
from  liver  abscess  frequently  crops  up.  If  feasible, 
and  if  the  patient  has  not  to  make  too  great  a  sacrifice, 
he  ought  to  remain  in  a  temperate  and  healthy  climate. 
There  are  many  instances,  however,  of  individuals  who 
have  enjoyed  permanent  good  health  in  the  tropics 
after  recovery  from  liver  abscess. 
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INFANTILE    BILIARY   CIKKU08IS. 

Within  the  lawt  two  decades,  a  peculiar  dis- 
ease of  the  liver  has  been  noticed  in  children  in 
Calcutta  and,  to  a  less  extent,  in  other  large  towns  of 
India.  It  is  found  to  l)e  more  prevalent  in  Hindoo 
than  in  Mahoniwlan  children.  Thus,  in  Calcutta, 
from  1891  to  1893  inclusive,  infantile  biliary  cir- 
rhosis, the  name  given  to  this  disease,  caused  1,748 
deaths.  Although  the  Hindoo  and  Mahomedan  popu- 
lations of  that  city  are  about  equal,  yet  as  many  as 
1,616  of  the  deaths  occiirreil  in  Hindoos,  whilst  only 
eighty  occurred  among  Mahomedans,  the  balance  of 
the  mortality  being  among  the  Eurasians  and  other 
races.  The  disease  occurs  principally  in  children 
under  one  year,  rarely  atta^jking  those  over  three 
years.  Ah  a  rule,  it  commences  during  dentition,  or 
about  the  seventh  or  eighth  month,  running  a  fatal 
course  in  from  three  to  eight  months.  In  rare  cases 
it  may  connnence  within  a  few  days  of  birth. 
Instead  of  histing  several  months,  its  progress  may 
be  much  more  rapid,  and  terminate  in  death  in  from 
two  to  three  weeks. 

The  cause  of  infantile  biliary  cirrhosis  is  quite 
unknown.  Neither  alcohol,  syphilis,  nor  mala^a  has 
anything  to  do  with  it.  The  children  of  the  well-to-do 
are  relatively  more  frequently  attacked  than  those  of 
the  poor.  It  has  also  been  observed  that  it  tends  to 
run  in  families,  child  after  child  of  the  same  parents 
succumbing  within  a  year  or  two  of  birth.  In  400 
CAsos  Gh()S(;  Jiad  only  six  recoveries ;  in  some  of 
th(»se  recoveries  the  diagnosis  was  doubtful. 

Symptoms.— Commencing  insidiously,  the  cha- 
racteristic initial  enlargement  of  the  liver  may  have 
made   considerable    progress    l^efore    the    disease    is 
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suspected.  Nausea,  occasional  vomiting,  sallowness, 
feverishness,  constipation,  anorexia,  irritability  of 
temper,  thirst  and  languor  call  attention  to  the  child's 
condition.  On  examination,  the  liver  is  found  to  be 
enormously  enlarged,  extending  perhaps  to  the  um- 
bilicus or  even  lower.  The  surface  of  the  organ  is 
smooth ;  the  edge,  at  first  rounded  and  prominent,  as 
the  liver  begins  to  contract  becomes  sharp  and 
distinct  and  can  be  readily  grasped  between  the 
fingers,  the  swollen  organ  feeling  hard  and  resistant. 
Fever  of  a  low  type  sets  in  ;  the  sallowness  deepens 
into  profound  jaundice ;  the  stools  are  pale,  the  urine 
is  dark  ;  and  there  may  be  ascites,  with  puHiness  of 
the  feet  and  hands.  Sooner  or  later,  death  from 
choltemia  ensues. 

Patholof^ical  anatomy  and  patholog^y.— 
Surgeon-Major  Gibbons,  who  has  given  an  elaborate 
and  most  careful  account  of  the  pathological  anatomy 
of  this  disease,  concludes  that  it  is  a  peculiar  form  of 
biliary  cirrhosis,  the  consequence  of  the  action  on  the 
liver  cells  of  some  irritant  of  gastric  origin,  which 
leads  to  degeneration  of  the  cells  in  the  first  instance, 
with  subsequent  increase  of  intercellular  connective 
tissue  and,  later,  of  the  portal  sheaths.  The  forma- 
tion of  new  bile  ducts  between  the  hepatic  cells,  which 
is  a  well-marked  feature,  he  regards  as  evidence  of  a 
natural  curative  effort  having  for  its  object  a  i*egene- 
ration  of  the  liver  cells. 

Treatments — Hitherto,  in  this  disease,  treatment 
has  been  of  little  avail.  There  is  some  ground,  how- 
ever, for  thinking  that  early  removal  from  the 
endemic  locality,  and  a  complete  change  of  wet- 
nurse  and  food,  might  have  a  beneficial  effect. 
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PON  OS, 

Uk0£R  the  name  **  Poqqs  "  KaniraiUas  and  8t<^phan(jB 
liaire  deseribed  »  peculiar  diHim^e  L'lideoiie  in 
the  iHlands  of  3peK£i&  ami  Hydra  in  the  Grecian 
Archipelago.  PonoH,  in  a  seuse,  is  analogous  to  the 
infantile  biliary  cirrho3i>^t  of  Imlian  eitiea.  Like  the 
latter,  it  1!^  confined  to  very  young  childien,  it  in 
endemic  in  particular  dintricts,  tends  to  run  in  |Mfcr- 
ticular  families,  to  purwue  n  more  or  less  dironic 
course^  and  in  invariably  associated  with  disease  of 
an  akloniitial  vjscus— in  this  cast?  the  spleen.  Though 
not  invariably  so,  it  is  usually  fAtal* 

§}'iuplonift* — Commencing  somewhat  Muddeniy 
and,  coiumonly,  during  the  tirstyetAr  of  life^  the  earlieHt 
yyniptonw  to  attnict  tlie  attention  of  the  parents  ai-e 
languor  and  a  pallor  which  rapidly  acquires  a  sallow 
tint.  Fever  uf  an  irregular  character  sets  in  ;  the 
apleen  enlarges  ;  prostration  ii  very  marked  ;  and,  it 
in  said,  the  urine  exhales  a  i>eculiarly  disagi'eeable 
oilour.  Emaciation  beconiej^  progressive.  Although 
the  digestion  h  etifet*bled  and  constipation  is  nearly 
always  present  at  firsts  the  appetite  iw  fairly  preserved, 
although  it  may  be  pervert-ed  or  excessive.  The 
spleen  gradually  attains  a  great  size,  and  is  tender— 
hence  the  nan^e^  **  ponos  '^  (paiu ).  The  aasociatod 
fever  is  of  an  irregular  chanLcter,  tending  to  become 
iiemittent,  the  thermometer  rising  during  the  exacer- 
bations to  39'  or  W  Cent.  ;  towards  the  end  the 
fever  assumes  hectic  characters,  Coio plications  in  the 
form  of  bronchitis,  pnenmonia,  diarrfucaj  tJysentery, 
perttoniti&j  or  men in  git  im  iimy  nhow  themsnlves.  When 
tlie  disease  hiis  bt«en  established  for  some  time  itduma 
and  asciteii  may  occur,  and  there  may  Ije  hiemorrhsiges 
in  or  from  various  organs^  especially  the  gums.     In 
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certain  cases  boils,  and  even  patches  of  superficial 
gangrene,  are  met  with.  The  progress  of  the  disease 
is  very  variable  ;  it  niivy  last  from  one  or  two  months 
to  one  OP  two  yeai-s. 

Pathological  anatomy  and  patliolog^y*  — 
Of  these  nothing  is  known  further  than  that  ponos 
exhibits  none  of  the  characteristic  lesions  of  tuber- 
culosis, of  leukaemia,  or  of  malaria.  Its  cause  is  quite 
unknown.  It  has  been  remarked,  however,  that  it  is 
prone  to  occur  in  the  children  of  those  who  have 
themselves  suffered  in  infancy  in  the  same  way.  It 
is  said  that  in  the  case  of  the  disease  attacking  the 
child  of  a  tuberculous  mother,  recovery  will  very 
promptly  set  in  if  the  child  be  supplied  with  a 
healthy  wet-nurse.  It  has  Ixjen  suggested  that  ponos 
is  an  expression  of  malaria,  but  the  ]x>8(-marleni 
evidences  are  altogether  against  this  supposition ; 
moreover,  malaria  is  said  to  be  unknown  in  the  two 
islands  in  which  this  peculiar  disease  is  endemic. 
The  tendency  to  bleeding  from  the  gums,  cutaneous 
ecchymoses,  and  liability  to  haeuiorrhages  suggest  a 
scorbutic  element.  Ponos  affects  the  children  of  rich 
and  poor  alike,  and  those  living  in  good  as  well  as 
those  living  in  dirty,  unhygienic  liouses. 

Treainienl. — No  specific  is  known.  Quinine, 
tonics,  fruit  juices,  careful  management  of  the  food, 
and  early  change  of  residence  would  seem  to  he 
indicated. 
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CHAPTER     XXXIII. 

LEPROSY    {KhfifmntuiMiM  ttnmtrfm}^ 

DcOiiltitfii.— A    clirotiic    ii)feetlve     grumiloniAtoas 

disease  protlueed  by  n  specific  bacterium,  ^md  clia- 
racteriacMi  by  lesronn  of  the  ^^kiD,  nerves,  ami  vtscem 
oventuatiiig  in  local  anii?stbcHia,  iilcemtionf  and  a 
gi-^eAt  variety  of  trophic  lesrions^*  After  a  long  ooQrse 
it  is  aimo«4t  invariably  fatal, 

ilf^tiir}'* — The  many  allusions  iik  tlie  oldest 
Chinese,  Itiilian,  S}Tiiiii,  and  Egyptian  writings  to  a 
chronic^  diBligaring,  and  fatal  affectiQii  possessing 
well-marked  and  characteristic  skin  legions,  warrant 
us  in  concluding  that  tlic  disease  now  known  an 
leprosy  was  &%  couiuion  and  f  ami  liar  in  the  East  in 
time»  of  remotest  antiquity  as  it  is  at  the  present  day. 

There  is  some  evidence™iie4;t^s.mrily  of  a  negative 
character — that  leprosy  is  of  coinparativeiy  recent 
introduction  into  Europe.  The  earlier  tireek  and 
Latin  writers  do  not  mention  the  disease.  Hippo- 
crates, wlio,  had  he  been  prac tie-ally  acquainted  with 
leprosy,  would  undoubiedly  have  descrihed  it  accu- 
lately  and  fully,  makes  but  brief  allusion  to  the 
suhjeet  Aristotle  is  the  first  of  the  Greek  writei-s 
to  give  an  unequivocal  descnptloo.  We  may  infer, 
the  re  fore  J  that  the  intrDduction  of  leprosy  into  (Jreeee 
prulmbly  took  place  l»etween  the  time  of  Hiftpocrales 
and  that  of  Aristotle—that  is  to  say,  between  400  n.ii 
and  345  n.c.  Most  likely  it  cauie  from  Egy]»t  In 
the  time  of  Celsus— 53  b,c,  to  a,d.  7 — it  wa«  s^till  a 
rare  di aeiise  i n  I  taly  ;  Im t,  d  u ri  n g  1 1 le  ea  r  1  i e r  ev n turies 
of  our  era  it  increased  there,  and,  probably  following 
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in  the  wake  of  the  Roman  concjuests,  it  appears  to 
have  spread  thence  over  the  greater  part,  if  not  over 
the  whole,  of  Europe.  By  the  end  of  the  seventh 
century  it  was  well  known  in  Spain,  France,  and 
Lombardy.  There  is  a  notice  of  its  occurrence  in 
Ireland  in  432.  As  regards  England,  the  first  allu- 
sion to  leprosy  refers  to  about  the  year  950.  The 
popular  idea  that  it  was  brought  to  this  country  from 
the  East  by  the  returning  Crusaders  {circa  1098)  is 
therefore  incorrect ;  though,  doubtless,  the  Crusaders, 
and  the  multiplicity  of  pilgrimages  so  much  the 
fashion  in  the  Middle  Ages,  and  the  destitution 
arising  from  the;  many  wars  of  the  period,  had  some- 
thing to  do  with  its  rapid  diffusion  and  great  increase 
about  this  time. 

So  common  was  leprosy  during  the  Middle  Ages 
that  the  rulers  and  cltTgy  of  nearly  all  European 
States,  l)ecoming  alarmed  at  its  rapid  extension  and 
terrible  ravages,  took  measures,  by  instituting  leper 
asylums  and  enacting  stringent  laws  for  the  segrega- 
tion and  isolation  of  lepers,  to  restrict  the  spread  of 
what  was  speedily  becoming  almost  a  general  calamity. 
These  measures,  based  on  what  we  now  know  to  l>e  a 
correct  appreciation  of  the  infectious  nature  of  the 
disease,  were  ultimately  crowned,  in  the  case  of  most 
European  countries,  with  almost  complete  success. 
Reaching  its  acme  during  the  fourteenth  century, 
leprosy  then  began  to  decline,  although  as  regards 
Great  Britain  it  did  not  finally  disappear  as  an  indig- 
enous disease  until  the  end  of  the  eighteenth  century. 
It  died  out  first  in  England,  later  in  Scotland — the 
last  British  lei)er  dying  in  Shetland  in  1798.  In  Italy, 
France,  Spain,  Germany,  and  Russia  the  repressive 
measures  were  almost  equally  successful,  although  in 
these  countries,  in  Greece,  and  in  the  Greek  islands 
leprosy  of  indigenous  origin  is  still  occasionally  to  be 
seen.  The  only  country  in  Northern  Europe  in  which 
at  the  present  day  it  may  be  said  to  linger  to  any 
extent  is  Norway,  where,  in  places,  it  is  still  by  no 
means  uncommon  (in  1890  there  were  1,100  known 
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lcj«*rs) ;  but  oven  here,  under  ft  H^steiii  of  iAegn*gttti(jii 
rttul  cotDparHtive  iMoIation — ^loiii*  Uuiuani^  jwrli^iiw  111 
itB  ajiplic^tion  tliiui  dmt  pmctiHtid  Uy  our  fiiicf^toii;, 
although  ulentktil  with  it  in  prineijilc — tlie  dist'iiKe  ih 
rapid Jy  dying  out. 

Apart,  frotu  Egypt^  wu  kuow  nothing  i>f  the  f^arly 
history  nf  leprosy  in  Africa  We  lire  equaHy  igno- 
rant as  regaiTb  aijorigioal  Anieriufw  The  historians 
of  the  Spanish  conquej^t  do  not  alhtde  to  it  as  a  aatt%  e 
disease  ;  we  afjpear,  thei^efore^  to  be  justitietl  from 
this  circura stance  in  concluding  that  the  intixKluetion 
of  leprosy  into  the  New  World  was  prohably  eflected 
through  the  negroes  1x1  the  days  of  t\\t  slave  trade. 

Ris^  of  tnodem  kaou'ledi^r  of  li^prm^,- — The  more 
important  landujarkf^  in  our  modem  know  ledge 
of  leprosy  are,  first,  the  publieation  in  1848  o( 
Danielanen  and  BoeckV  Traite  th  la  SpfldalMird,  in 
whi<:h,  ftM*  the  tlrst  time,  the  cliiiieal  features  of  tJie 
dlmmse  were  carefully  and  critically  described  ;  second, 
the  descriptions  of  the  macroscopic  and  mietoscopie 
lesions — the  leproma,  ilie  nerve  lesions,  and  the  lepra 
cell — by  Virchow,  Vau<lyke  Carter,  and  munj  others; 
and  last,  the  discovery  in  1S74  by  Armauer  Hansen 
of  the  specitic  cjinse  of  leprosy -^ the  Hacilhi^  kprtw^^^ 
a  discovery  which  brings  this  disease  into  line 
with  tuberculosis^  and  has  given  a  much-needed  pre- 
cision to  our  ideas  on  the  imj  ortant  subjeets  of 
heredity  and  contagion,  and  on  other  practical  ptiinta 
bearing  on  the  question  of  the  leper  as  a  f^urct?  of 
public  danger  and  on  his  treatment  and  management 

G«0||ra|»lii€al  dlstriiniliaii*— Whatever  may 
liave  been  the  ca^e  fonnerly,  at  the  present  day,  ^vidi 
unimportant  exeeptions^  leprosy  ts  a  disease  luox^t* 
particularly  of  tropical  and  sul^t^opJcal  countries. 
80  generally  is  it  dilTused  in  these  that  it  would  l>e 
more  easy  to  specify  the  tropical  countries  in  which 
lejirosy  has  not^  than  to  enumerate  those  in  which  it 
has,  been  ascertained  to  exist  Moreover,  it  is 
probable  that  in  many  of  the  countries  not  yet 
podtivelj    known   to   harbour   tht?   ditea&e    it    doti« 
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really  exist ;  for  experience  shows  that  the  endemic 
area  of  leprosy  enlarges  as  our  knowledge  of  the 
natives  of  the  uncivilised  regions  of  the  earth  be- 
comes more  intimate.  It  may  be  safely  concluded, 
therefore,  that  with  the  exception  of  a  few  insig- 
nificant islands,  leprosy  is  an  element,  and  often  an 
important  element,  in  the  pathology  of  nearly  all 
warm  countries. 

The  only  tropical  country  of  any  magnitude  about 
which  we  have  anything  like  accurate  lei)rosy  statis- 
tics is  India ;  and  even  in  this  instance  the  figures, 
for  many  reasons — principally  errors  in  diagnosis  and 
concealment — are  untrustworthy.  According  to  the 
census  of  1891,  after  making  allowance  for  error,  it 
is  estimated  that  in  British  India  there  were  105,000 
lepers  in  a  popuLition  of  210,000,000 — a  ratio  of 
about  5  in  10,000.  Respecting  China,  of  all  countries 
probably  the  one  in  which  there  is  the  largest  numl^er 
of  lepers,  we  have  no  figures  to  go  by  ;  but,  judging 
from  what  is  seen  in  the  coast  towns  and  treaty  ports, 
the  number  of  lexers  is  sensibly  greater,  probably,  than 
in  India.  In  Japan,  in  the  Philip  ines,  in  Cochin 
China,  in  the  Malay  peninsula,  in  the  islands  of  the 
Eastern  Archipelago  and  of  the  South  Pacific,  in 
Persia,  Arabia,  and  Africa,  the  disease  is  common 
enough.  The  same  may  be  said  of  the  West  Indies 
and  of  the  tropical  regions  of  America. 

As  regards  more  tempera t<»  countries,  we  know 
that  there  is  a  considerable  number  of  lepers  at  the 
Cape,  a  few  in  Australia  (principally  C'hine.se  but 
also  a  few  Europeans),  a  few  in  San  Fi-ancisco 
(Chinese).  In  Canjida  and  in  the  United  States 
there  are  also  a  few  lepers  of  European  blood,  but 
their  number  is  quite  insignificant.  In  New  Zea- 
land, where  leprosy  was  at  one  time  common  among 
the  Maoris,  it  has  die<l  out.  There  are  a  good  many 
lepers  in  Iceland.  It  is  also  reported  as  existing 
among  the  aborigines  of  the  Aleutian  peninsula  and 
Kamschkatka.  In  Great  Britain  and  other  European 
countries,  particularly  in  the  capital  cities,  lepers  are 
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not  tttif  E'oi]iientiy  exiiihiteil  at'  medteal  societitis  ;  but, 
with  rare  exceptions,  these  cases  are  not  of  indigenoni^ 
ortgin,  tiiofit  of  tlieoi  Jjaving  contracted  the  disetise 
ahroad. 

Though  thus  extensively  diffused,  lepixjsv  is  hy  no 
means  equ&Ilj  prevalent  throughout  the  wide  areii 
indicated.  Thuii  in  China  it  m  comparatively  rikre  in 
the  northern  pjt»vinces,  excessively  common  in  the 
Bouihem,  In  India  a  similar  caprice  of  distribution 
ii  noted ;  in  Burdwaiit  for  example,  the  proportion  of 
lepers  in  10,000  of  the  population  is  as  high  aE  IIJ'5, 
whereas  in  several  other  districts  it  is  as  low  as  I  '5, 
or  even  lower.  This  caprice  of  dintrihution  does  not 
seem  to  depend  directly  on  climate,  geological  forma- 
tion, or  suchlike  piiysical  ciinditiona  ;  leprosy  is  found 
in  mountainous  difitricts,  on  the  plains,  on  the  coast,  in 
the  interiori  in  all  varictitn  of  climate*  and  on  lUI 
kinds  of  geologicjil  strata.  Social  conditions,  it  would 
seem,  have  most  to  do  in  determining  diKtrihution  ;  its 
endemic  prevalence  appearing  to  he  l>ound  np  in  sbme 
way  with  uncleanly  habits^  stjualor,  dirt,  and  poverty 
^not,  lie  it  noted,  directly  caused  by  these  thingi^ 
but  asscKriated  with  them- 

RfH^t^nt  inirftfiiictioih — An  interesting  and,  from 
the  a^tiological  standpoint,  an  important  circumstance 
altout  the  geographical  distribution  of  leprosy  m  its 
api>eanmce  and  rapid  apreiui  in  recent  times  in  certain 
islands  whoso  inhabitants,  there  is  good  reason  to 
believe^  had  previously  Ijeen  exempt.  This  modem 
introduction  of  leprosy  into  virgin  soili  so  to  speak, 
has  taken  place  in  the  Sandwich  Islands  and  New 
Oaletloniii,  and  elaewhiiro. 

Sfuidmch  Jsfamh  —  In  the  case  of  the  Handwich 
Islands  lepri.»sy  wns  noted  among  the  aborigines  for 
the  lira t  time  in  1859.  After  the  most  painstaking 
investigation  Dr.  Ilildebiand  failed  to  trace  it  farther 
hack  than  1 848,  HtKHi  after  its  presence  was  recog- 
nised the  dibease  spreatl  i»o  rapidly  that  by  the  yem' 
1865  there  were  230  known  lepers  in  a  population 
of   *i  7,000.       Rv    1H91   the    native   popuhition,  from 
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various  causes,  liatl  diminished  to  44,232  ;  of  these 
1,500  were  lepers — about  1  in  30. 

Neiv  Caledonia, — In  New  Caledonia  leprosy  was 
unknown  until  1865.  It  is  supposed  to  have  been 
introduced  about  that  time  by  a  Chinaman  ;  the  man 
was  well  known.  Its  rapid  diflusion  throughout  the 
island  can  be,  and  has  been,  traced  step  by  step.  In 
1888  the  lepers  numbered  4,000. 

lale  of  Pines. — Similarly,  in  the  Isle  of  Pines 
leprosy  was  introduced  in  1878,  and  has  since  spread. 
In  the  Loyalty  Islands  the  first  case  was  seen  in  1882  ; 
in  the  island  of  Mare  alone  in  1888  there  were  70 
le[)ers. 

Symptomfii. — Although,  as  will  afterwards  be 
explained,  the  liarillus  lepra'  is  the  cause  of  all 
leprosy,  the  clinical  manifestations  of  its  presence 
are  far  from  being  identical  in  every  ciise ;  indeed, 
they  are  almost  as  varied  as  are  those  of  syphilis  or 
of  tubercle.  Our  early  conceptions  of  the  disease, 
derived  for  the  most  part  from  the  Bible  or  poetical 
literature,  in  wliioli  the  leper  is  symbolical  of  all  that 
is  loathsome  and  hopeless,  are  ai)t  to  mislead,.  As  a 
matter  of  fact,  in  its  earlier  stages  leprosy  is  far  from 
being  always,  or  even  generally,  a  striking  disease. 
Often  for  years  the  only  visible  evidence  of  its 
existence  may  be  two  or  three  small  blotches,  or 
perhaps  one  or  two  patches  of  pale  or  pigmented  skin 
on  trunk  or  limbs — very  likely  concealed  by  the 
clothes  and  perhaps  disregarded  by  the  patient  him- 
self— the  true  si«^miticance  and  nature  of  which  can  be 
appreciated  oidy  by  the  expert.  It  is  generally  not 
until  the  later  stages  that  we  see  the  disfiguring  and 
extensive  lesions  on  which  the  jX)pular  conception  is 
founded.  As  a  rule,  leprosy  is  a  disease  of  very  slow 
development.  Hoinetimes,  it  is  true,  it  is  suddenly 
and  frankly  declared  from  the  outset,  and  progresses 
rapidly  ;  but  in  the  vjist  majority  of  cases  the  early 
lesions  are  trifling  and  are  ai)t  to  be  misinterpreted 
and  overlookcnl,  and  years  elapse  l)efore  serious 
mutilation   or  deformity  is  produced.     The  student 
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iniigt  bear  thb  important  practiea]  fact  in  mind  in 

the  f^tufly  ami  diagtiOKiK  uf  all  oi^tiivoeal  ^kiii  Imotis 
in  persons  rmcling  in,  or  coiuirj|^  from,  the  eiiilemic 
haunts  oi  eprosy. 

To  fac^iliiate  de^M^ription,  it  seetna  ndvifiable  to 
divifle  the  e%*olution  of  leprosy  into  Jitages,  prcinisitigp 
liowever,  that  the  divigion  prop<3setl  is  in  ^'eat 
measure  an  artiHcial  one.  What  are  here*  tlesignat4?d 
stages  are  not,  aJl  of  thenj,  clinically  anti  in  pv<*ry 
iDatance,  abruptly  st'jjarateti  or  t!veu  present ;  for  the 
most  part  they  merge  imperceptibly  into  each  other 
and,  in  not  a  few  initanees^  son^e  of  them  cannot  \m 
recognised 

L  Priniarj^  infection, 

2.  Period  of  inculmtion, 

S.  ProdromatA, 

4.  Primary  exanthem  or  macular  fttegei 

5,  Period  of  specific  defKisit* 

6,  SeqiieliE  —  ulceration,   paresis,  trophic  lesions. 

7.  Ter ruination fi. 

I,  The  pHmart/  in/f^rfitifK — Seeing  that  leprosy 
la  caused  by  a  specific  germ,  there  must  have  been  a 
time  in  the  hist-ory  of  every  lepc*r  when  the  infi*eting 
germ  entei^ed  the  body.  In  the  case  of  many  specific 
diseases^  such  us  lyphilis,  the  site  of  the  primary 
infection  is  indicated  by  a  well-marked  Jocal  lesion^ 
and  the  time  of  infection  can  usually  be  ascertained. 
So  far  as  present  knowledge  goes,  this  much  cannot 
he  aflirmed  of  le[jrofty ;  in  this  disease  we  know  of 
nothing  that  iridtcates  precisely  either  the  seat  or,  with 
rare  exceptions,  the  time  of  primary  infection.  In 
this  respect  leprosy  resembles  tuberculosis.  We  are 
equally  ignorant  as  to  the  i^oudition  of  the  infecting 
germ,  whether  it  ent-ei-s  &s  spore  or  *is  bacillus  the 
organ  or  organs  tlv rough  which  it  gainib  access  ■  and, 
also,  as  to  the  medium  in  or  by  which  it  ia  conveyed. 
We  cannot  say  whether  it  enters  in  food,  in  water,  in 
air  ;  whether  it  panseH  in  throiagii  the  irnbraken  epi- 
the  ium^  or  whether  it  is  inoculated  on  some  accidental 
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breach  of  surface,  or,  perhaps,  introduced  by  some 
insect  bite. 

Recently  Sticker  found  BaciUua  hprce  in  the 
nasal  mucus  in  128  out  of  153  lepers  examined.  He 
considers  that  the  initial  lesion  of  the  disease  is  a 
specific  ulceration  of  the  cartilaginous  septum  of  the 
nose ;  this  lesion  i>er8ists  and  is  an  active  source  for 
the  diffusion  of  infection.  Of  the  presence  of  this 
condition,  epistaxis,  he  maintains,  is  often  an  early 
symptom. 

Although  we  are  in  absolute  ignorance  as  to  the 
process  of  infection,  we  may  be  quite  sure  that  in 
leprosy  there  is  an  act  of  infection,  and  that  the  in- 
fective material  comes  from  another  leper.  Leprosy 
has  never  been  shown  to  arise  in  a  country  de  novo. 
There  are  many  facts  and  arguments  to  support  this 
statement;  their  discussion  is  deferred  until  the  im- 
portant practical  subjects  of  heredity,  contagion,  and 
the  hygienic  questions  connected  therewith,  come  to 
be  considered. 

2.  The  period  of  inctdtation^ — This  is  generally, 
possibly  always,  long,  and  has  to  be  reckoned 
usually  in  years  -two  or  three  at  least.  There  are 
cases  on  record  in  which  the  period  of  incubation 
must  have  Ix^en  longer  even  than  this.  Danielssen 
mentions  one  in  which  the  })eriod  was  ten  years. 
Leloir  descrilx'S  another  in  which  fourt*»^.ni  years  or 
more,  and  Hoegh  one  in  which  twenty-seven  years, 
elapsed  l)etween  the  time  at  which  infection  was  pre- 
sumed to  have  occurred  «and  the  firet  manifestations 
of  the  disease.  On  the  other  hand,  cases  are  on 
record  in  which  tlie  incubation  period  was  set  down 
at  three  montlis  or  even  at  a  few  weeks. 

3.  J*rodroinf((a.  Fever  of  greater  or  less  intensity, 
and  occurring'  mnvv  or  less  frequently  is,  almost  in- 
variably, a  feature  of  the  ])r()<lroinal  stage  of  lepro.sy. 
Febrile  attacks  may  recur  otl'  and  on  during  one  or 
two  years.  It  is  well  t<>  bear  in  mind  that  in  tropical 
countries  such  attacks  are  apt  to  1m^  looked  on  as 
malarial.     Another  very   common  prodromal  feature 
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is  oil  uiijiocouuttiblt}  feeling  of  weakness,  aceompttni^i 
ujiU&lly  by  a  sen^Ltiun  of  Uei&vlnei^  and  n  iencleiicy,  it 
may  lie  irreaiistibk*,  U>  faJl  asi^p  at  uniisu^il  times, 
Dysfit'ptiu  troublesj  fissociaknl  witli  rbarrluwi  in  Honii; 
eases,  wiUi  const  i  put  ion  in  othi?rtij  iiml  usually  attri- 
buted t^  *^*  liver,"  aro  also  common.  Kpi^EtaxiH  and 
dryae>s.s  of  the  nostrila,  correeponding  to  the  epifitaacis 
in  the  prodromal  stage  of  typhoid,  ttiberculo&ii,  and 
Buoh  m  m  sometini^yH  met  with  in  early  syjihilis,  are 
noted  by  Leloir  Headrtcho ;  vertigo  ;  [perversions 
of  ienaation — such  m  loealkiHl  pruritus,  hypeiv 
HSstheBia,  **  pirm  and  needle**/'  neuralgie  pains — 
intermittent  for  the  moat  pirt,  and  perhaps  very 
severe  and  especially  common  in  the  ]im\M  and 
face  ;  general  aching,  rheumatic-iike  painn  in  loinbi, 
back,  and  dso where  ;  all  or  any  of  these  for  months 
may  herald  the  exjilosion  of  unequivot-al  leprosy.  They 
point  to  a  direct  and  ear!y  iniplictitioii  of  the 
nervous  syBtem  by  the  lepra  bfwillus,  or  to  tojcin 
poisoning  by  its  products. 

Another  curious  feature  in  early  leprosy,  also 
notifd  by  Leloir,  in  the  liability  in  many  instances  to 
exceijsive  sweating,  which  comas  on  without  apparent^ 
or  on  very  slight,  provocation.  I  had  once  under 
observation  an  Englishman  who  KulKSietpinntly  de- 
veloped leprosy,  in  whom  this  prodroiual  symptom 
was  iiarticularly  pronounei*<J,  so  pi'onounced  that  he 
liad  remarked  it  JjimHelf.  This  jyjentlenian  for  many 
ye&rs  kept  a  diary  iiv  which,  among  other  things  he 
recorded  %^ery  carefully  matbL*rs  reliitiug  to  his  fieaith  ; 
so  that  it  Wftseasy  U}  tnice  from  tli is  diary  the  gradual 
evolution  of  his  leprosy.  The  UrHt  nt»et|uivcjcal  niani- 
festatioii  of  the  ilisease,  an  extensive  erythematous 
patch  on  the  ulnar  side  of  tiie  Jeft  arm  and  hand, 
which  afterwards  liecaino  antewtlietie,  and  two  or 
three  pigmented  s[H>t^  oir  tlie  cheek,  Iwick,  and  leg, 
wits  noted  on  Maix^fi  3rd,  1894*  Five  yen rs  Wfon* 
this  there  is  an  entry  in  his  diary,  under  date  June  Hh, 
iS^Of  of  the  tii-at  of  a  long  Kories  of  severe  hvtuh 
aches,     transient    febrile    attacks,     and    progrt^fisive 
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deterioration  of  health  and  vigour.  Under  date  of 
June  9th,  1892,  is  the  first  mention  of  the  profuse 
perspiration  which,  occurring  without  obvious^  cause, 
continued  to  be  a  prominent  feature  until  several 
months  after  the  appearance  of  the  skin  lesions 
referred  to.  In  the  diary  such  entries  as  the 
following  frequently  occur  :  *'  Nov.  20th,  1892. 
— Feel  poorly  and  sweating  inordinately ;  wondering 
what  is  coming  over  me.  I  am  very  ill."  "  Dec.  5tli 
to  19th,  1892.— Ill  in  bed.  1  had  furious  sweats 
during  this  time,  and  had  dreadful  pains  in  the  back, 
lower  part."  And  again  :  "Dec.  2l8t,  22nd. — Feeling 
very  ill :  awful  sweats  ;  weak  ;  done  up."  As  pointed 
out  by  Leloir,  this  hyperidrosis  may  be  general  or  it 
may  be  confined  to  particular  parts,  generally  the 
trunk,  the  limbs  being  unaffected  or  even  being  the 
subject  of  anidrosis.  A  still  more  limited  anidrosis 
is  sometimes  noted ;  it  usually  happens  that  these 
non-sweating  spots  become  anaesthetic  at  a  later 
period  of  the  disease. 

Just  as  in  syi^hilis,  in  a  very  small  proportion  of 
cases  of  lei)rosy  there  is  a  complete  absence  of  con- 
stitutional symptoms  prior  to  the  appearance  of  the 
specific  skin  eruption. 

4.  The  primarj/  exantliem.  —  After  a  longer  or 
shorter  period  of  indifferent  health,  and  some- 
times preluded  by  an  outburst  more  severe  than 
usual  of  fever  and  other  prodromic  phenomena,  an 
eruption  appears  on  the  skin.  The  occurrence  of 
this  generally  coincides  with,  or  is  soon  followed  by, 
an  improvement  in  the  genei*al  health. 

Although  strictly  macular,  this  eruption — the 
primary  exanthem  of  leprosy — varies  in  different  cases 
as  well  in  respect  of  the  size  of  the  spots  as  of  their 
numbt?r,  duration,  and  other  characteristics.  They  may 
be  no  larger  than  a  millet  seed,  or  they  may  occupy  sur- 
faces many  inches  in  diameter  ;  they  may  bo  numerous, 
or  there  may  bo  only  two  or  three.  The  earlier  spots 
are  usually  purely  eiytheniatous,  (lisapp(»aring  on 
pressure,  and  l)eing  darkest  in  the  centre  and  shading 
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off  tuwArdiii  the  peripheiy.  But  in  some  caries  they 
may  be  pigaiented  from  the  outlet ;  or  they  may  t>e 
mere  Wtilighioua  |mtcht'S  \  or  all  tlirec  forni!?!  of  macule 
may  concur  in  the  same  iiidivjJual — erytUc^niatous, 
pig'meuted,  and  vitili^nous.  In  not  a  few  lepen*  wUal 
ill  the  first  nmliiiiGe  waa  an  erytheinatouis  patch  may 
in  time  Ij^eome  pigmeuted,  or  it  may  become  [fcalc; 
in  the  latter  case  tl»e  loss  of  pigment  is  usually 
associated  with  a  eert/iin  ile^^ree  of  atrophy  of  t^ie 
cutis*  Or  it  may  lit^  that  the  centrt*  of  an  erythe* 
matoiis  patch  clears  up,  the  periphery  of  the  patch 
remaining  red  and  perhaps  Upcoming  pigrnenteii :  mu 
that  the  affect-ed  spot  comes  to  present  the  ap{>C'iiranc« 
of  a  refl  or  dark  rin|^,  or  portion  of  a  ring,  ench^ing  & 
patch  of  pale,  usually  anaesthetic  skin.  In  certain 
»Miatanc6H  the  eruption  of  the  viiriou^  forms  of  maeyl$» 
may  be  preceiled  liy  local  piirffisthesiii&t  such  aa  a  sense 
of  huniing,  tingling,  prickings  and  so  forth. 

At  first  the  macula^  may  be  evanescent  and  may 
fade  wlioly  or  tTi  part  in  the  coiirHe  of  a  few  day», 
weeks*,  or  months  ;  IjuI.  as  the  disiesiHe  progresses,  and 
fresh  Bpc*t*  appear^  they  tenti  tu  grt^iter  jrfTinanency, 
to  be  more  liable  to  pigmentation,  and  aj-e  partially 
Of  wholly  anienthetic  from  tlte  outset-,  nr  subsM^ijuenlly 
hecorne  wo. 

A  striking  featore  in  thin  twnX  in  all  leprous 
eruptions  ts  the  Xoi^  of  the  luiir  in  the  affected  areas* 
Another  striking  circumst^incp  in  this  connection  is 
the  fact  that  tht*  most  hairy  part  of  the  l>ody,  the 
scalp,  is  never  affected  either  with  leprous  eruptions 
or  with  what  ctiuhl  lie  t^onaidered  leprcKis  alo|>eeta^ 
As  the  face,  particularly  the  superciliary  region,  is 
prone  to  alt  foHns  of  leprous  eruptioj^  falling  of 
the  eyebit)ws  is  a  very  usual,  v^cry  early,  antl  v^ry 
charact<n'istic  phenontf»non.  Tlic  bc*aitl,  too,  \h  apt  to 
bn  patchy,  pai  t.icnhirly  in  n<Nlular  h'promy.  In  many 
int^t*inciM.  lH*fon.*  they  ciroji  out,  the  individual  hairs 
1k-co  me  w  1 1  i  1 1  *,  o  r  d  o  ^v'  ny ,  or  *  pi  i  n  terct  I ,  or  i  lu  tn  1 1 1  n  Uni . 

The  nuxHt  fn-qiit'ot  Kcat^  of  the  primary  nmtnilar 
iruption   arc    the    face,    especially    the   superciliary 
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region,  the  nose,  cheeks,  and  ears;  the  extensor 
surfaces  of  the  limbs ;  the  backs  of  the  hands ;  the 
back,  buttocks,  abdomen,  and  chest.  The  pnlms  of 
the  hands  and  the  soles  of  the  feet  ai-e  rarely  if  ever 
attacked ;  the  scalp,  as  we  have  seen,  is  never  afacked. 
At  this  stage  of  the  disease  the  mucous  membranes 
are  very  rarely  affected. 

In  the  distribution  of  the  inaculje  a  rough  sym- 
metry may  or  may  not  be  discernible. 

5.  The  period  of  specific  rieposU. — During  the 
stage  just  described,  if  there  be  any  thickening  of  the 
skin  or  other  evidence  of  new  growth,  it  is  barely  per- 
ceptible to  sight  and  but  slightly  so  to  touch.  Sooner 
or  later,  however,  another  stage  is  entered  on,  a  stage 
characterised  by  the  deposit  or,  rather,  growth  of  a 
tissue  possessing  well-marked  specific  characters.  This 
deposit  occurs  either  in  the  .skin,  or  in  the  continuity 
of  the  peripheral  nerve  trunks,  or  in  lx)th.  If  in  the 
first  situation,  nodular  or,  as  it  is  sometimes  called, 
tuberculous  leprosy  Ls  the  result ;  if  in  the  second,  we 
have  nerve  or  antesthetic  lei)rosy  ;  if  in  both  of  these 
situations,  then  what  is  known  as  "  mixed  leprosy  "  is 
produced.  'J'hese  three  forms  of  the  completely 
developed  disease,  though  having  much  in  common, 
are,  as  a  rule,  clinically  fairly  distinguishable.  It  is 
customary,  therefore,  to  deseril)e  them  separately. 

NODULAR    LEPROSY. 

This  foini  of  leprosy  often  appeai-s  without  a 
well-marked  preliminary  macular  stage,  being  ushered 
in,  after  a  longer  or  shelter  prodromal  stage,  by  a 
smart  attack  of  fever  and  the  rapid  develo})ment  on 
the  face  or  elsewhere  of  the  specific  lesion .  In  other 
instances  a  well-defined  but,  in  comparison  with  nerve 
leprosy,  short  macular  stage  preceles  the  appearance 
of  the  characteristic  lepromata  (Fig.  57). 

The  essential  chnnent  in  nodular  leprosy  is  the 
lepronia.  The  dimensions,  the  eoinliinations,  the 
situations,  the  growth,  and  the  decay  of  this  give 
rise  to  the  more  manifest  symjitoms  of  the  earlier 
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Htages,  at  all  civeiit^,  of  ttie  dist^a^a  The  ltiprt>iiia« 
wliidi  will  Ix*  move  fully  d^scriliecl  in  tht*  stH.*tioii  i>a 
{,\w.  patiiolugictil  Anatomy  of  leprosy,  is  formed  liy  ia- 
filtratioti  of  the  deeper  liiyers  of  the  <iernTu  unth  whut 
at  tirst  ija  a  aaiall-celled,  somewhat  tleiiwe  neoplasm, 
An  this  slowly  or  more  i^apidly  inore4i3<.^  it  forms  a 
prom i lien t,  rounded  boHS  or  protul>eraiice  covei-ed 
with  unbroken  epidi^rmis.  In  size  it  ranges  from  th© 
dimenaions  of  a  split  pea,  or  of  a  bejtn,  to  ti  great 
plaque  ntany  inches  a<To»E^  In  colour  it  is  diB^ereitt 
according  to  its  age  and  ciindition^  and  aecordin|^  to 
the  natui-al  Ime  of  the  skin  of  the  leper;  it  varies 
from  red  to  dirty  piJik  in  the  earlier  and  congestive 
active  stage,  to  ilark  brown  or  dirty  yellow-  in  the 
later  stages.  It  is  general  Jy,  though  not  always— 
t^j>ecially  at  drestj  anwsthctie  to  sonu*  ilegree,  if  not 
absolutely  so ;  it  is  devoid  of  hatr,  usually  ^mewfaat 
greasydookiug  and,  jierhapH^  stippled  with  gaping 
follicles.  Though  not  ao  ban]  as  eheloid  growth,  it  is 
fairly  ^Tm  to  the  touch,  antl,  uideaa  very  extensive, 
can  be  readily  raised  up  and  freely  moved  over  sub- 
jacent structures.  Isolated  lepromatsi  ai^  usually 
round  or  oval  ;  when  contiguoim  they  nu\y  euale^ce, 
forming  patcbe*i  of  irrt^guhir  outline* 

When  many  leprunuitn  run  together^  or  are  closel J 
»et,  the  growth  causes  th**  natural  folds  of  tlie  skin  to 
l>e  exaggenited  ;  imd  thu.s  givat  disligurement.,  e^speci- 
ally  of  the  face,  may  ensni^  Thws  the  skin  of  the 
foreheml  and  eyobrowa  —an  early  and  favourite  site  of 
leprous  intihration — m  tlirown  into  nmssive  folda  and 
overhangs  the  eye** :  the  tle^by  jjarts  of  tlie  nose 
broaden  out ;  the  clieeks  become  maaHivc*  ;  the  lips  are 
thickened  and  protrude;  the  chin  is  swollen  and  heavy  ; 
the  external  ejira  are  thick  and  pendulous  ;  and  the 
bloated,  <bi^ky,  wrinkled^  greasy,  passive  count-f^viance 
at'miireH  the  I'epiilKivi*  npiH*amnee  v*^iy  apprn pi  lately 
desigrnitoii  **  hMiniinsis/* 

N«Klules  TruLV  nppe^ir  in  gnviter  or  less  profusion 
on  the  limits  and  body  ;  favourite  nites  being  the 
backs  of  tlie  Itands,  the  external  su  if  aces  of  the  arms, 
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wrists,  thighs,  and  the  groins.  On  the  trunk  they  umy 
occupy  very  large  areaJi,  forming  extensile  plaques. 
As  a  rule,  in  tUt?  latter  situation  the?  are  not  so 
prominent  «s  on  the  face  and  armi^.  Thia  same  remark 
a]>plie»  to  thr  legs,  where  the  inliltration  is  usually 
tluaky,  diffuse,  ilhileHned,  and  prone  to  ulcerate. 

From  time  to  time,  and  at  longer  or  shortfr 
intervals,  fresh  tnbercJ&s  appear,  their  formation 
gene  rally  con  cur  ring  with  &n  outburst  of  leprous 
fever.  Occasionally,  and  this  is  very  often  oliserved 
during  an  intercurrent  attack  of  some  acute  disease 
— Jiucb  as  an  exaiithematous  fever,  or  ery  wipe  las,  or 
even  of  Home  exhausting  dis*.*ase  like  phtljisin  —  all  or 
a  ]>ropoi  tioa  of  the  nmlules  are  tenifH>ninl3'  iihHorbed, 
leaving  only  »Hght  traces  l>ehind  But  the  normal 
and  usual  fate  of  the  uodnle  is*  either  first  to  soften 
in  the  centre  and  tfien  to  lie  abwinbed,  leading  a 
smooth  eircuhir  [mtelk  of  Kcar  tissue;  or,  after  soften- 
ing, to  ulctrrate  and  discharge  a  sticky ,  yellowish  pus. 
This  discharge  tends  to  dry  up  into  crusts,  uleeiution 
proceeding*  underneath  Finally  the  ulcer  may  heal^ 
leaving  an  irregular,  depressed  stur. 

When  I  lie  septum  of  the  unao  isaffect^Ml,  tlie  carti- 
lage brejik^down,  tlietipof  theorgJinljt*eijni<*8depn  srsed, 
and  a  stinking  disclmrgo  escapes  from  ihe  nostrils. 
In  such  circutn ■stance.'?  breathing  b  very  much  inter- 
fered witli,  rnoi'e  especially  if,  at  the  same  time,  leprous 
depo.sit  Gccin^  or  ulct^rati?^  in  or  aliont  the  glotli^i,  tije 
epiglottis,  jOiarynx,  tonguCj  or  mouth  generally.  The 
senses  of  stnell  and  taste  are  thefi  lost  for  ever. 

The  eyes^  also,  are  sooner  or  later  attacked,  lepro- 
matons  grc»wth  ajvreading  from  the  conjunctiva  on  to 
the  cornea  or  into  t  he  anterior  chamlieri  ov  originating 
in  the  ilia  or  eiliury  body*  Ultimately  this  organ 
also  is  destroyed. 

Thus,  in  time,  with  tlie  exception  of  tliat  of  liear* 
ing»  one  wnse  after  another  is  lost.  Tlcers  form 
everywhere  from  the  break ing-down  of  the  nodide:S 
or  from  injmies  to  the  insensitive  skin.  The  cervical 
uttd  ingnimd   glands,  owuig   to   leprous  infilti-atioiip 
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swell  and  perhaps  suppurate  and  become  fistulous; 
the  abdomen  enlarges  from  le]>rous,  perhaps  combined 
with  amyloid,  infiltration  of  the  liver,  and  there 
may  be  diarrhea  from  amyloid  disease  of  the  in- 
testine. In  addition  to  these  troubles,  if  the  patient 
live,  the  nerve  trunks  are  attacked,  and  then  the 
neuralgic,  paretic,  and  trophic  lesions  of  nerve 
leprosy  are  superadded.  The  fingers  and  toes  ulcerate 
and  drop  off,  or  they  become  distorted  and  atrophied  ; 
or  the  phalanges  are  absorbed,  the  hands  and  feet 
becoming  reduced  to  useless  stumps.  A  peculiar 
goat-like  smell  is  emitted  by  the  ulcerating,  decay- 
ing body.  Altogether,  the  blind,  lame,  unhappy 
wretch — still  retaining  his  intellect  but  devoid  of 
every  sense  except  that  of  hearing,  breathing  with 
difficulty  through  a  stenosed  larynx,  and  racked  by 
neuralgic  pains  and  irregular  outbursts  of  fever — 
comes  to  present,  before  the  inevitable  death  from 
exhaustion  occurs,  a  sadder,  more  loathsome,  and  more 
repulsive  picture  than  anything  imagination  could 
conceive.  Fortunately,  in  a  large  proportion  of  cases, 
the  leper  is  mercifully  carried  off  by  phthisis,  pneu- 
monia, or  some  intercurrent  affection  at  an  earlier 
period,  nnd  before  his  disease  can  be  said  to  have  run 
its  full  course. 

XERVE    LEPROSY. 

Just  as  in  nodular  leprosy,  in  nerve  leprosy 
the  prodromic  and  macular  stages  may  be  severe, 
or  slight,  or  altogether  absent.  Usually,  however, 
in  nerve  Ic^prosy,  much  more  frequently  than  in 
nodular  leprosy,  the  ulterior  and  more  distinctive 
lesions  are  preluded  by  a  long  and  well-marked 
macular  stage,  during  which  largo  areas  of  skm  are  oc- 
cupied by  erythematous  (Fig.  58),  by  pigmented,  or 
by  vitiliginous  patches.  The  ringed  form  of  eruption 
is  a  very  usual  one  ;  a  red,  congested,  slightly  elevated 
and,  perhaps,  hyporaisthetic  border  enclosing  a  larger 
or  smaller  area  of  pale  anaesthetic,  non-sweating  in- 
tegument— the   whole  resembling   somewhat  one  of 
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theme  €Kteii$^ive  bod^^ritigwotTiis  £o  common  m  natives 
of  hot|  dwmp  climateaT  aiifi  for  which  thest^  rings  jut 
soiiieliuiets  iijistaken,  tSucli  eru(»tioiuH  may  conic  imtX 
go,  or  tliev  niuy  In*  |>efcinau4*ijtj  or  tht^y  may  aproncl 
and  umltiply  ciuring  many  yoam  bofort^  tht*  uiore 
distinctive  and  giaver  signs  of  norvi?  leprosy 
evolved* 

A  frequent-  and  very  distinctive  symptora  of  thia 
type  of  the  disease,  occun'ing  often  ahont  this  time,  is 
the  audden  appearance  of  bull«i  {pr^mphhjiw  f^'prottm) 
— one  or  more  or  a  serieB  of  th^ra — on  the  h^ndss 
feet,  knees,  bucks  of  thighs,  or  elsttwhore.  Tliew 
hullre  vary  in  siie  from  a  pea  to  nn  egg.  After  a  few 
days  they  rupture^  ex|>osin;^  a  i^etldish  sui'face  which 
presently  crusts  over^  exfoHat*!^,  and  finally  tnrnn 
into  a  pale^  perhafis  aniestJiotic,  spot  with  a  sharply 
tlefinal,  pigmented  liorder.  More  rarely  tl*e  site  of 
the  bulla  ulcerates.  8honld  similar  bulls*  lie  formed 
in  the  neighbourhood  of  fhe  first,  the  resulting  tdcera- 
tionsmay  uuite  int^  an  exteninivc,  proljably  supei'ficiai, 
serpiginou&'lcjoking  soi^. 

A  time  corner  when  evidence  of  pmfound  implica- 
tion of  the  nervous  syatem,  in  the  shape  of  severe 
neuralgic  pains,  formication,  hypera^sthewia,  or  a-najs- 
thesia^  becomes  more  accentuated.  Tlie  lymphatic 
glands  enlarge,  and  there  is  often  considerable  fever 
and  general  distress.  Hitherto,  the  most  prominent 
symptoms  have  l>een  the  skin  lesions.  These  may 
remain  or  even  increase ;  on  the  other  hand,  they 
may  in  part  or  entirely  disappear.  But  whetlier  tire 
akin  lesions  increase  or  reti-ograde,  evidence  of  pro 
found  implication  of  the  peripheral  nervous  system 
now  distinctly  show  themselves  ;  the  neuralgic  plains j 
Btitl  further  increase,  and  bypei-a^sthexia,  amesthesiail 
and  various  pariesthesiiej  along  with  trophic  changeis 
in  skin,  muscle,  and  l>one,  tlie  i-esult^  of  nerve  de- 
atruetion^  become  the  doininatijig  elements  in  the  < 

If  at  this  stage  the  ulnar  nerve  where  it  p 
round   the  internal  condyle  of   the  humerus  he  ex- 
amined, generally  it  will  be  found  to  be  the  seat  of  a 
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fuBjfonii  swelling  jn'iliaps  ilb  tltiek  as  the  littlo  finger. 
Other  iiei'ves,  sui^li  as  ih^.  nnU^rtor  iiHiAl^  tin'  prrouunl, 
mon^  nirely  iho  unHlian^  rrwluil,  luaeliia,!   find  lmh vital 
nerves,  especial  I  v  where  they  piiss  over  a  l>one  ancl 
lie  close  under  the  «kini  can   lie  felt  to  be  situilajly 
swollen.     Occasionally  even  the  ^mallei'  nerves,  wliei-e 
Htipei-ficial,  can  alwo  l<e  detecttHl  hard  and  eord-like. 
At  first  therte  thickened  nerves  are  tender  ou  p res- 
ail  ie,   End   the  pjirts   they  supply  may   he  the  seat 
of  hypera'sthesia  and  acute  neiiralgift.       By  d€ 
the   ^reat   thickening  uf  the  nerve  trunks  decreaseS'l 
fioiiiewhat,  tlie  hypeni^sthesiu   and  neui^lgia  snheide^T 
and  anieHtl»e^ia,  paresis^  iiuii^eular  atrophy,  and  other! 
trophic  changes  take  their  place.      For  a  time  the  cuii- 
dition   may  fluctuate ;     the   neu litis  apparently  may 
eoine  and  go  with  correKpomling  changes  in  the  oon- 
dition  of  the  arc^a  suliserved  by  the  affected  nerves. 
8i«*ner  or  later^  however,  filirotic  ehangei  enmie  in 
the   neural    leprou*i  depi.isit«,   and   the  nerve  tuhules 
ultimately  atmphy  anil  tlifiappear.     The  nerve  tissue  i 
ifi    now    irreparuhly    daiuaged^    aud    trophic   changes ' 
steadily    advance.        In    i  it  her     inatunceB   anaesthesia 
eomes  on   without    neundgic   pains,   without    hyper* 
a'sthesia,    without  conBtitutinnal  symptoms*,   without 
discoloration  of  the  »kin,  the  patient  diiscovering  its 
exiHtence  by  Hccident, 

In  nerve  leprosy  the  ana?fitheftia  begins  most,  com- 
monly In  the  feet,  the  thighs,  hands,  ann«,  foi-earnis, 
and  face.  Later,  and  more  rarely,  it  affects  the 
trunk.  The  anseatheHiuj  though  aifociated  witli 
welt-mai'keti  ledons  of  the  larger  nerves,  does  not 
id  ways,  or  even  ae  a  ride,  coincide  accurately  with 
the  anatimjical  distrihution  of  thdr  terminals ;  a  cir* 
cum  stance  which  t^^nds  to  show  that  the  an«e^thesia 
IH  no  I  alM-avB  and  simply  the  result  of  lesion  of 
nervii  trunks,  hut  that  it  may  be  the  etiect  of  the 
detttruetion  by  the  bucilluii  of  the  nerve  terminals  j 
themselves ;  a  suggestion  which  tn  strengthened  * 
hv  (lerlach's  discovery  that  in  anaesthetic  leprosy 
the  bacilli  apftcar  fir^^t  in  tl>e  skin  around  the  nerve 
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terminals,  and  only  subsequently  extend  upwards 
to  the  nerve  trunks.  Another,  and  sometimes  a 
very  striking,  fact  in  nerve  leprosy  is  the  symmetry 
observed  in  the  distribution  of  some  of  the  anoesthetio 
areas.  This  symmetry  is  by  no  means  invariable; 
in  not  a  few  cases,  however,  it  is  very  |>erfect  and 
remarkable. 

At  the  outset  the  anaesthesia  in  the  affected 
patches  may  not  be  absolute ;  it  may  also  come  and 
go ;  and  it  may  be  very  superficial,  deep  pressure 
being  for  a  long  time  appreciable.  But  when  the 
anaesthesia  becomes,  as  it  were,  settled  in  a  part,  it 
seems  gradually  to  extend  deei>er  into  the  tissues ;  so 
that  after  a  time  it  is  absolute,  and  the  parts  may  be 
pinched,  incised,  and  even  seared  with  fii*e,  and  the 
leper  be  absolutely  unconscious  of  pain  or  even  of 
being  touched. 

Step  by  step  with  the  progress  of  the  iina^sthesia, 
atrophy  of  the  subjacent  muscles  supplied  by  the 
thicken(»d  nerves  proceeds.  Along  with  the  atrophy 
there  is  a  corresponding  distortion  and  a  correspond- 
ing loss  of  power.  There  is  no  ataxia  or  inco- 
ordination of  movement — simply  feebleness.  Thus 
the  forearm  wastes,  the  grasp  is  weakened,  the  thenar 
and  hyj)othenar  eminences  and  the  iuterossei  melt 
away,  and  the  inain-en-griff('  or  some  such  deformity 
is  gradually  produced  (Fig.  59).  Similar  changes 
occur  in  the  legs  and  feet,  so  that  the  power  of 
walking  is  much  impaired.  The  nmscles  of  the 
thighs  and  upper  arms,  the  i)ectorals,  and  the  muscles 
of  the  face  follow  suit  very  much  as  in  progressive 
nmscular  atrophy,  only  in  the  latter  (lis(»ase  there 
is  no  superjacent  anajsthesia. 

In  the  affected  nerve  areas  all  the  muscles  are  not 
simultaneously  or  e({ually  attacked,  so  that,  esi>ecially 
in  the  face,  curious  distortions  may  ensue.  These 
facial  atrophies,  whether  symmetrical  or  one-sided, 
in  time  produce  a  facies  as  characteristic  of 
nerve  leprosy  as  leontiasis  is  of  nodular  leprosy. 
Owing  to   muscular  atrophy    the  eyes   after  a  time 
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cannot  \m  closed  ;  th<^  upp^^r  lid  droops,  the  lower 
lid  becomes  uveited,  srid  the  ey©  iim\i  may  Iwcomo 
fixed.  At  drhsti  owinj;^  to  exposure  of  t\\e  organ, 
there  is  lacfirynuition  ;  L>iit  hy-and-Ly  the  secrf!tion 
of  tears  dries  uj*,  the  congested  conjunctiva  btHJome* 
eornifiud^  the  cornea  uk-erates  or  turns  leucomatousp 
and  in  the  end  sight  ia  entirely  lost.  Ulceration 
ofteJi  occurs  in  tli©  raucous  membrane  of  the  noee, 
the  septum  Vieiog  destroyed  as  in  the  nodular  foroi  j 
the  tiji  of  the  nose  may  then  fall  down  or  be  entirelj 
lost.  The  lips,  too,  may  Ijecome  paralysed^  thereby  in-* 
teiiering  with  articulation  nnJ  {lerndtting  the  f^livat<>^ 
dribble  from  the  mouth  in  a  constant  stream.  Cbangei 
occur,  too,  in  the  mucous  membrane  of  the  mouth  ; 
Uie  gums  may  retract,  exposing  the  maxillary  bone, 
the  taetli  ultimately  dropping  out.  Amcstbesia  of 
the  tongue  and  buccul  mocous  membrane,  and  im* 
plication  of  the  muscle^i  of  mafiticstion,  nifty  render 
fiating  and  aiticulation  very  difficult 

In  tinie  the  skin  of  anaesthetic  patclies  on  the 
limbft  tt^nds  t-tj  atrophy  ;  it  lofies  its  glands  and  hnirs, 
and,  in  the  end,  may  become  so  thinned  and  U^nse 
that  it  nuiy  actually  burst  into  lonj(  cracks.  Hie 
nails  are  not  general  I  y  shed^  but  they  become  rou^lr, 
or  thinned,  or  atrophied  into  minute,  hook  dike 
appendages*. 

Ulcerfi  form  over  exposed  pari«  of  tlie  hands  and 
feet.  They  may  penetrate!  and  disorgiinise  the  joints, 
and  thu¥  often  cause  lingers  and  toes  to  dmp  o%  one 
aft-er  another.  (>r,  perhaps,  an  abscesa  forms  around 
a  phalanx,  destroys  tlw  periosteum,  and  ultiinat^^ly 
leadh  ti>  \<\m  of  thfi  bone.  Or  a  sort  of  dry  f?angn«rie 
may  jiin|)utate  finger  or  toe.  Or  there  may  l>e  a 
curious  interstitial  absiorpttort  of  one  or  more 
phalanges^  the  shaft  of  tlte  phalanx  wasting  nioi-e 
rapidly  than  the  articulating  surfat-es.  In  any  of 
these  w«ys  the  fingers  atul  toes  are  tliBtorted  of 
destroyed.  It  is  no  unusual  thing  to  see  on  a  leper^a 
hand  a  linger  in  which  one  or  more  of  the  phalanges 
have  been  tbus  got  rid  of  without  destruction  of  the 
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floHity  piirt,  or  with  only  a  genera]  slirinking  iif  thin* 
Thufj  it  corner  nbout  thai  a  dis^torteJi  talon -likr  nnil 
nifty  crown  tx  tinger  which  iw  a  uici'i^  5*tumj»  ;  i*T,  the 
linger  hnving  Ix'eii  entirely  absor1*«"d,  the  iiuil  fipnagii, 
Rs  il  we  res  dirt*etly  from  th<5  knueklt*. 

Perf uniting  ulet*!-  of  the  fiule  of  the  foot,  umi&lly 
under  the  hall  of  the  great  toe  or  the  heel,  is  a  very 
common  lesioti  in  nen'e  leprosy. 

On  the  whole,  tho  advance  of  this  form  of 
leprosy  is  much  slower  tlian  that  of  the  ncHiuIar 
variety*  The  average  tluration  «if  the  hitter  is  from 
eight  to  nine  y^^rs,  of  nei  ve  lepix>sy  about  eighteen 
years.  Often  such  kjiers  live  niuch  longer — twenty, 
thirty,  or  even  forty  years.  The  end  of  theae  e^ises 
is  quite  as  sad  and  repnkive  as  that  of  nodular 
leprosy.  Death  seldom  reiults  directly  from  the 
diseaee  itself;  fliarrhcEa,  ehronie  nephritis,  phthisis, 
pnemnoniii,    or   bronchi  tin    W'ing,  one    or    other   of 

thent,  u^nally  the  irnmediHte  cause  of  death* 

* 

MIXED   LKPROSY. 

As  already  explained,  in  most  cases  of  nodular 
leprosy  trophic  changes  from  itn plication  of  tierve 
trunks  ultimately  supervene.  Similarly,  thongh  not 
so  freqnently^  nc»du!ar  infiltration  of  the  akin  may 
appear  in  the  eourse  of  what  originally  seemed  to  be 
a  case  of  pure  nerve  leprosy.  In  yet  other 
tiodular  and  nerve  lesions  concur  from  the  out 
In  one  or  other  of  these  ways  what  is  known 
mixed  leprosy  is  produced.  The  le^^ions  are  in  no 
way  different  from  those  already  nientioneti,  and 
therefore  this  fonn  of  the  disease  does  not  call  for 
more  detailed  description. 

■*iiltioli»|cifal  iiniilotiiy.  —  Harilhtti  fejmr,  — 
Tlie  lesions  of  leprosy  are  the  result »  direct  or  in- 
direct,  hi  the  prolifenition  of  the  HavUlmthpnr  in  the 
ti^ups.  This  parasite  (Fig.  60)  in  si?;e,  shape,  iind 
staining  reactiona  closely  re-sembles  the  bacillus  of 
tubercle.     In  length  it  is  from  half  to  twiv thirds,  and 
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in  breadth  about  one^ijcta^nth  the  diaiiietert  of  a 
blood  corpuscle*  The  ends  of  tlu*  rod^wUicU  m 
always  i^traight — are  in  intuir  spt^cimena  sonufwlmt 
att€nuiit*xi  ;  and  ia  many  inHanccN — jvrivsnnmbly  in 
old  l>acHli — a  inoniliforin  arrangeniont  of  tlio  proto- 
plasm, as  if  from  spoit*  formatioii  or^  4U'fordin|(  tcj 
Hanst^tif  from  tlisintegration,  can]  Ik5  dt^UtctcnL     By 
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^ime  uuthoiiiies   it   is  naid  to  possess  a  gelatinouij 

eapHult',  In  uornnion  with  Bticillm  tubcrtiulmij^  and 
Ba€iil\iii  amr^nti^  it  retains  carbol-fuchwin  stains  after 
imug  treated  with  iiiineral  acidni.  It  may  Ima  diM- 
tingui^liecl  from  Bad ti its  tHhe^tcuhftM  by  it**  stjiitiirig 
more  readily  with  cold  w*»ak  solution  of  farlxd  fuclmin, 
and  by  l>eingdcooh:)riSGfl  moi'e  (^anily  with  dilute  a^ids; 
by  the  iiii possibility  hither U>  ex|»»riencei|  of  gmwing 
it  un  the  unual  eulturo  menlia,  and  of  inoculating 
it  in  uuin  and  the  Jower  animals ;  by  its 
tendency  i-o  occur  in  densie  chiftU^n*  and  in  greutor 
nunibt-rs ;    and   by   it«   very   generally  Ijeing  found 
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itmdfi  calk  or,  accord  iug  to  Uniifi,  in  zooglo^a  ma 
in  tlie  lymphattc  ^pace^, 

Spcjciineiw  of  the  bftcillua  can  I)©  pmcEreci  r^idilf 
by  excising  a  portion  o^  a  loproiiia — ^  proceeding,  in 
consequence  of  the  tjit^enue  of  i^enstitioo  in  niofit 
tiiberek^s,  not  UHtially  nxui'lj  pbject^^fl  ta  by  le|*ens  i 
or  they  may  he  obtninetl  by  ineluditi^  a  sticoulent 
leproma  in  a  pile  elampj  slowly  »ci*ewing  up  the  Ja^ 
of  the  instrument  ho  a.^  to  dnve  out  the  blood,  i>rick- 
ijig  the  now  pallid  h^pmma,  and  then  collecting  on  a 
cover-glasa  the  di-oplet  of  "  leper  juice"  which  exudes 
fmoi  thepunctuiv.  The  juice  may  be  spread  out  on 
the  cover-glit^s,  fixed,  stained,  and  decolorised 
for  tlie  demonstration  of  tubercle  bacilli  ■  or  it  ni 
l)e  examined  fresh.  Better  prt^parations  are  obtained 
by  making  with  a  nmall  scalpel  a  minute  incision 
into  the  oompregaed  lepromn,  scraping  eome  of  the 
tissues  from  the  under  surftioe  of  the  akin,  and  stu ear- 
ing thiB  with  the  juice  on  to  the  cover-gla^.  One 
must  be  careful  to  exclude  the  |>n3sibility  of  coatamin- 
ation  with  BaciUus  (nhimmloiu^  with  which  leper**  are 
often  infeetod. 

If  examined  fresh ,  or  if  a  morsel  of  lepmraa 
t'eased  up  in  wat<*r,  thi*  bacilli  may  bp  seen  both 
inside  and  outsifle  the  celk  and  in  active  motion. 
Wliether  this  motion  is  simply  molecular,  or  whether 
it  ia  vital,  is  liard  to  say ;  probably  the  former,  for, 
whilst  osmic  acid  does  not  stop  it,  it  is  immediately 
arrested  by  the  addition  of  viscid  fluids,  sucli  as 
gljcenne  or  albumin  water. 

The  bfMullufi  is  found  in  all  primary  lepi-ous  de- 
iKJsits ;  in  the  skin  leproma — ^ where  it  occui^  in 
prodigious  numbers  ;  in  the  meagre  infilti-ation  of  \ 
macular  eruptions — where  it  is  much  more  spar&elj 
distributed  ;  in  the  early  stage  of  leprtius  neuritis — 
whei-e,  also,  it  is  present  only  in  small  numbers  ;  in 
the  apecific  lesions  of  the  liver,  spleen,  testes,  and 
lyoiphatic  glands.  In  the  bkMxbvessels  it  has  been  found 
in  the  endothelium  and,  occasionally,  free  in  the  blood 
or  enclosed  in  leucocytes.     It  is  abundant  in  the  puru- 
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lent  discharges  from  the  nose,  from  ulcerating  lepro- 
mata  or  other  forms  of  primary  leprous  inOltration.  It 
has  very  i-arely  been  found  in  the  spinal  cord  or  in  the 
lungs.  It  is  doubtful  if  it  occurs  in  the  brain,  the 
intestinal  tract,  or  in  the  kidneys,  although  the  latter 
are  prone  to  inflammation  in  leprosy.  It  is  not  found 
in  muscle,  in  bone,  or  in  cartilage  ;  and  it  is  not 
necessarily  present  in  the  secondary  trophic  lesions  of 
nerve  leprosy,  or  in  secondary  inflammatory  efllusions. 

Many  unsuccessful  attempts  have  been  made  to 
cultivate  the  lepra  bacillus.  Success  has  recently 
been  claimed  by  Spronck,  Van  Houtum,  and  Caras- 
quilla.  The  two  former  used  fish  bouillon  as  a 
culture  medium  ;  the  latter,  meat  broth.  Spronck's 
bacillus,  which  had  some  morphological  resembhince 
to  Hansen's  bacillus,  but  diflfered  from  it  in  staining 
reactions,  agglutinated  with  lejier  serum.  Van 
Houtum's  bacillus  clumped  less  markedly  in  leper 
than  in  non-leper  serum,  but  in  leper  serum  the 
PfeifFer-Bordot  reaction  was  much  more  distinct  with 
leper  than  with  non-leper  serum.  Van  Houtum's 
bacillus  differed  morphologically  and  in  staining 
reaction  from  Hansen's  bacillus.  Carasquilla's  bacillus 
resembled  Hansen's  morphologically  and  in  staining. 
He  injected  Altered  cultures  into  hoi*ses,  and  claims 
to  have  obtained  encouraging  curative  effects  from 
the  serum  of  horses  so  treated.  {Jour,  of  Path,  and 
Bacter.,  Sept.,  1902.) 

The  leproma. — The  young  leproma  presents  a 
smooth,  white,  glistening  section.  When  the  leproma 
is  older  the  cut  surface  has  a  brown  tint,  and  the 
morbid  tissue  may  become,  from  flbrotic  changes, 
harder,  or,  from  degeneration,  softer.  The  speciflc  lesion 
of  leprosy  diflers  from  that  of  tubercle,  inasmuch  as 
the  former  is  well  supplied  with  blood-vessels,  contains 
no  giant  cells  (Hansen),  and  never  undergoes  caseation. 
If  hardened,  cut,  staine:!,  decoloriscMl,  and  examined 
under  the  microscope,  the  lej>roma  is  found  to  consist 
principally  of  small  round  cells  about  the  size  of  a 
leucocyte,  epithelioid  cells,  and   fusiform  cells — the 
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two  latter  in  iiicrettfliug  mimbers  with  the  iige  of  the 
lepromit  It  can  be  seen  tliat  theee  cellsi  have  ln- 
filtratad  and  i>artially  dissociated  all  b^it  the  most 
BUjierticial  layer  of  the  denati.  It  may  t>e  further 
observetl  that  th^?  cells  arc  arrnngetl  for  thp  nioat  part 
in  groups^  gene  rally  aniutul  ami  near  blood-vessels ; 
and  that  a  very  large  propfirtion  of  them  contain 
bieilli,  no  me  cells  having  onlj  a  fe^%  whilst  others 
are  literally  crammed  with  the  organisms*  Tsolateil 
bacilli  are  alwij  found  scattered  through  the  prepara* 
tion,  apparently  free  in  the  lymph  spacea.  The  Ija^illi 
are  never  seen  inside  the  nuclei  of  the  implicated  ceiJp. 

In  ttddition  to  the  bacilli- bearing  oellii,  and  iii- 
creasing  in  number  with  the  age  of  the  lesion,  a 
number  of  bi-own  granular  bodi^,  larger  and  smaller^ 
which  have  \iiM.m  named  **  glol>i,"  are  to  l>e  found, 
TheKe  Hansen  holds  to  be  cells  in  which  the  bacilli 
have  perished  and  l^ecome  granular.  It  m  to  them 
that  the  brown  colour  of  old  lepromata  is  due. 

There  has  been  considerable  discussion  as  to  the 
exact  position  of  the  bacilli  as  regards  the  lepra  cells 
—  whether  they  He  inside  the  cells  or  whether  they 
are  free.     On  the  one  hand,   Uiina  Isolds  that  they 
H6  free  iji  the  lymph  spacef^,  ami  that  they  are  never  ] 
in  the  cells,  the  appearance  of  eel!  inclusion   being 
produced    by   the  zooghra   arrangement   so  common 
with  Ijftcteria,     On  the  other  hand,  Leioir  maint^iitjs 
that  *3rae  of  the  liacilli  are  free,   whilst  oth*«rs  are 
inside  the  cells.     A  thiixl  set  of  observera,  following . 
Hansen,  hold  that  the  V*acilli  are  almost  invanaMj ' 
included  within  cella,  the  nuclei  of  which  can  I'eadily 
he  demons tnited  surrounded  hy  the  parasites. 

Olher  iegiimfi. — The  histology  of  the  in liUtu ted  | 
macula  is  practically  the  same  as  that  of  the  leproma, 
the  numlier  of  Weill  i,  lepra  cells,  and  glohi  t»eing 
proportionately  fewer.  In  old  nmcidnD^  m  in  very 
old  lepromata,  the  bacilli  may  lie  hard  to  lind  or 
entirely  absent.  In  the  anjesthetic  macula^  the 
tcmiinal  nerve  tibi'es  are  degenerat-ed. 

As   the  fusiform  thickening  of  the  larger  nerve 
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trunks  in  nerve  leprosy  is  a  secondary  inflammation, 
bacilli  may  not  always  be  found  in  it,  although  at  the 
very  commencement  of  the  nerve  disease  bacilli,  both 
in  cells  and,  according  to  Leloir,  free  l>etween  the 
nerve  tubules,  are  present  and  may  even  lie  in  the 
nerve  tubules  themselves.  In  time  the  affected  nerves 
become  mere  fibrous  cords  destitute  of  nerve  tubules. 

The  anatomy  and  histology  of  the  various  trophic 
lesions  are  such  as  are  found  in  other  examples  of 
destructive  neuritis,  and  are  in  no  way  peculiar  to 
leprosy;  they  do  not,  therefore,  call  for  description 
here. 

Tn  noiluhir  leprosy  the  liver  and  spleen  are  the 
seat,  in  many  instiinces,  of  a  peculiar  infiltration 
which,  in  well-marked  examples,  may  be  visible  to  the 
naked  eye.  Fine  yellowish-white  dots  and  streaks 
are  s(?en  to  occur  in  the  acini  of  the  former  These 
dots  antl  streaks  consist  of  new  growth  in  which 
bacilli  abound.  According  to  Leloir,  the  parasites  are 
never  found  in  the  lu^patic  cells  themselves. 

Tn  all  cases  of  nodular  leprosy  the  testes  atrophy 
and  undergo  fibrotic  changes,  bacilli  and  globi  l)eing 
found  both  in  and  around  the  tubules,  free  and  in 
cells. 

In  all  forms  of  leprosy  the  lymphatic  glands  ap- 
pertiining  to  parts  in  which  leprous  dejX)sit  is  present 
are  characteristically  affected.  They  are  swollen  and 
hard,  and  on  section  the  gland  tissue  is  seen  to  have 
a  yellowish  tinge  from  an  infiltration  which  contains 
numerous  bacilli  and  globi. 

Albuminoi<l  disease  of  the  alimentary  canal,  liver, 
and  spleen,  and  nephritis  occur  in  a  large  proportion 
of  the  cas(»s  of  nodular  lej^rosy. 

Dia;;:nosis. — The  touchstone  in  all  doubtful  cases 
is  the  j)reseiu'(»  or  absence  of  anaesthesia  in  some  skin 
lesicm,  or  in  some  skin  area.  Aniesthesia  is  rarely 
absf'iit  in  leprosy  ;  generally,  in  the  implicated  spots, 
it  is complet*',  or  nearly  so.  it  should  be  ])articularly 
sought  for  towards  the  centre  of  maculie,  in  the  pale 
patches  left  after  the  fading  of  former  maculae,  in  the 
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This  b  abundantly  sliowii  bj  the  &lis**noe  of  kprosj 
at  an  earlier  period  ia  t^ountrtt^s  in  whicb»  wttbout 
alteration  in  ttie  focHl  ur  otlier  bygietiic  coiiditiotMi^ 
tba  HiiMcieptLbility  of  tbe  native.s  to  the  dUeasi?  was 
subsequently  proved  by  ita  rapid  spread  oti  being 
intfodiiced  from  without^  t,^.  tbe  Sandwich  Islaudg 
ai^d  New  Caledonia;  and,  also,  l*y  the  disappLmm-noe 
of  the  disease,  in  otiier  in^tfinc<!S,  under  the  inliuence 
of  the  segregation  and  isolation  of  lepers,  without  any  j 
concurrent  mat-erial  idteratiori  in  fiX)d  or  other  eircum-i 
stances^  c.^.  Scotland,  Ireland^  and  most  Eui'0| 
coimtriea, 

Mr,  Jonathan  Hutchinson  very  sagaoiiius^ly  audi 
truly  remarks  that  lejjniHy  is  more  eJ4|»et:ially  a  dis-f 
eiise  of   senii-civilisiation.     f!Nivagea  are   exonipt,   the 
highly   civilised  ai^   exempt,  but    when    tbu    ravage 
begins  to  wear  clothes  and  live  in  hoiiHes  be  boeomea 
subject  to  tiie  diiiease*     In  utlier  words,  in  tbe  early 
stages  of  civilisation,  opportunities  of  infection  am] 
multiplied,   and   their  induence  is  not  counteracted 
by  cleanliness  of  bougie  or  person* 

<7^i/ii«i^.^^ Climate  can  in  no  way  br*  considered  4j 
t3au&e  of  leprosy,  for  leprosy  exists  in  all  ^liroatas  audi 
in  all  latitudes.  But  it  does  seem  to  have  fiotuQrl 
iuiiuence  in  determining,  to  a  certain  extent,  the  typ^l 
the  diseELiie  a^umes.  It  would  appear  that  the  nodular 
form  is  more  common  in  cold,  damp  cliiwates-  tbe 
nerve  form  in  w.trm  or  dry  climates. 

Tiui  Upra  fjaciilm. — Hansen  remarks,  **  There  is 
hardly  anything  on  earth,  or  between  it  and  heaven, 
which  has  not  been  regarded  as  the  eause  of  leprosy/' 
However  true  this  remark  may  be  iw*  regards  times 
prior  to  Hansen's  discovery,  we  itre  now  practically 
certain  tlmt  the  lepra  bacillui*  is  tho  cau^te  of  leprosy. 
The  only  gap  in  the  evidence,  otherwise  canclusive, 
lies  in  our  present  inability  t«  convey,  by  inoculation 
or  otherwise,  the  cultivated  iiacillus  to  the  lower 
animais,  or^  |ierhajts,  Ui  man  himself. 

Many  attempts  have  lieeu  made  to  communicate 
leprosy  to  man  by  inoculation  ;    hitherto,   with  one 
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questionable  exception,  all  have  failed.  A  Sandwich 
Islander,  api)arently  at  the  time  free  from  leprosy, 
Mas  inoculated  from  a  lepra  tubercle.  Within  a 
month  he  had  symptoms  of  leprous  neuritis ;  two 
years  later  he  was  a  confirmed  le|)er ;  and  in  six  years 
from  the  date  of  the  inoculation  he  died  of  leprosy. 
Unfortunately,  the  subject  of  the  experiment  was  a 
native  of  a  country  in  which  leprosy  was  extensively 
endemic,  and,  besides,  he  had  lived  among  lepers ;  in 
fact,  members  of  his  family  were  lepers.  However 
possible  it  may  be  that  the  bacillus  in  this  instance 
had  been  communicated  by  the  inoculation,  the  circum- 
stances in  which  the  experiment  was  made,  and  the 
unusual  shortness  of  the  incubation  period,  are  against 
its  being  regarded  as  conclusive  evidence  of  the 
inocidability  of  the  disease. 

To  bridge  over  temporarily  this  important  gap  in 
the  evidence,  we  have  to  fall  back  on  the  close  analogy 
that  subsists  between  liaciUus  hprtt'  and  Bacillus 
tuberculosis,  the  leproma  and  the  tubercle,  leprosy  and 
tuberculosis.  In  consideration  of  this  and  other  cir- 
cumstances, it  is  generally  conceded  nowadays  that 
Bacillus  U-prn  is  the  cause  of  leprosy,  just  as  Bacillus 
tuberculosis  is  the  cause  of  tul>ercle.  Authorities 
^differ,  however,  as  to  the  way  in  which  the  bacillus 
is  acquired. 

llov^  acquirffl. — It  is  absurd  to  supfx)se  that  an 
organism,  no  matter  how  humble  its  place  in  the 
scale  of  life,  can  originate  de,  uovo  ;  such  an  hypo- 
thesis may  be  at  once  dismis.se<l.  Disregarding  this, 
we  have  to  consider  two  principal  views  as  to  the 
way  in  which  the  bacillus  is  acquired — hereditv  and 
contagion. 

Ihvfditif. — From  the  fact  that  it  tends  to  run  ir. 
families  and  that  in  certain  instances  it  a«.sumes  the 
ap|>earance  <if  atji\  i>m,  leprosy,  until  the  BnriNus  lepra 
was  discovered,  was  almost  universally — as  it  still  is 
by  some — believed  to  Ije  an  hereditary'  disea.se.  That 
this  belief,  in  the  same  .sense  as  that  tubercle  may  be 
said    to    lie    hereditary,    was  well  founded   is    quite 
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poHfiible  ;   that  is   to  *ay,  that  certain  pbysiopatljo- 

logic&l  frailties  |ire*HKpo«irig  to  leprosy  may  be 
inhented.  But  since  tlie  discovery  of  the  Wei  I  lug  it 
IB  impossible  any  longer,  if  we  properly  consiLler  it, 
to  belie v<?  thnt  the  ImcilluB  itself^  and  therefore  the 
disetise  It  causes^  oin  be  hereditaiy  in  the  seientiiie 
sense  of  the  word  ^*  heteditAry. ''  Physiol ogic*il 
peculiAnties  and  siisceptibilitieH  may,  blit  parasites 
<?a«  natj  Ije  inherited.  It  is  true  the  ovimi  may  be 
infected  by  a  germ,  as  in  syphilLs  ;  bnt  infeetitm  is  not 
heredity*  That  the  o^tjhi  can  be  infected  at  some 
stage  of  its  existence  by  the  lepra  baei litis  m  proved 
if  it  be  true  that  children  have  iieen  born  with  the 
lesions  of  leprosy  on  them.  But  the  fact  that  leprosy 
h  common  in  the  descendants  and  blood  co)lat«rala 
oi  lepers  is  no  proof  of  ovum  infection  in  every,  or 
pfThapa  in  any  caHe ;  for  family  lia1>ility  is  quite  as 
explicable  by  an  bypothesis  of  contagion  or  outside 
infection  as  by  an  hypothesis  of  inherited  iufoctioti. 
Not  only  may  the  individuals  of  a  family  inherit  a 
family  preflispoHition  of  HUBceptiltility  to  the  tfcacilbis, 
but,  *ia  a  family,  the  Tnemben  of  it  ai-e  generally  at 
one  time  or  another  closely  as^iOciaLed,  escposetl  to 
the  name  hygienic  intluenceSj  liubJe  by  eontJict  to 
eommunicato  each  others  parasites,  or  to  acf|uire 
the  [tara^iteM  latent  in  thelf  couimon  surround- 
ings. B*--cause  the  members  of  a  family  simub 
taneously,  or  one  after  another,  contract  acabies,  or 
ringworm,  or  typhoid,  no  one  supposes  on  thii*  auconnt 
that  any  of  these  diseases  is  hereditary. 

Without  absolutely  denying  the  ]>oftaibility  of 
ovum  iufeetion,  the  probability  is  that  such  an  event 
b  wry  rare.  The  age  at  which  IcproHy  usually 
appears  is  against  such  a  su imposition,  The  latency 
of  a  ger-m  for  twenty,  thirty,  forty,  or  even  s<fventy 
yean^  is  an  extremely  improbable  thing  nnd  without 
I  mm  1  lei  in  patholofry.  AtaviHm,  or,  rather,  the  appear- 
an(*e  of  atavism,  freijnently  met  with  in  l^jtroay, 
is  also  aj^ainst  such  a  supposition  ;  for,  although  we 
uan   underBtand   infection  of  an  ovum   by  a  leper 
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parent,  we  cannot  understand  the  transmission  of  a 
germ  from  a  grand})arent  to  a  grandchild  through 
a  parent  who  is  not,  never  was,  and  may  never 
become,  a  leier.  Such  a  thing  would  imply  pro- 
liferation of  the  bacillus  in  the  |)arent  without 
pathological  evidence  of  its  presence. 

Even  admitting  that  leprosy  is  sometimes  trans- 
mitted by  ovum  infection,  this  method  of  transmission 
cannot  be  the  only  one,  or  even  a  conmion  one,  for 
many  lepers  have  no  leper  ancestors ;  and,  as  is  well 
known,  the  healthy  Euroi>ean,  coming  from  a  country 
in  which  leprosy  has  not  been  seen  for  generations, 
may  accjuire  leprosy  on  visiting  a  country  in  which 
the  disease  is  endemic. 

If  leprosy  be  communicated  generally,  or  even  some- 
times, by  paitnit  to  child  by  heredity,  how  explain 
the  striking  ftict,  brought  out  by  Hansen,  that  of  the 
numerous  ofl'spring  of  100  ^Norwegian  lepers  who  emi- 
grated to  America  not  one  has  l>ecome  a  leper  ?  Or, 
again,  the  ec^ually  well  attested  fact  that  chidren  some- 
times become  lepers  fii-st,  their  parents  afterwanls  ? 

Another  powerful  argument  against  the  dot^trino 
of  heredity  is  the  circumstance  that  lepers  l)ecome 
sterile  early  in  the  disease.  From  this  it  is  evident 
that  unless  the  ranks  of  leprosy  are  recruited  in  some 
other  way  than  by  heredity  the  disease  would  in- 
evitably die  out  in  one,  or  at  most,  two  generations. 

From  considerations  such  as  these  the  view  that 
leprosy  is  an  hereditary  disease  has  now  few  adherents 
among  the  well  informed. 

(UniUu/nm.-  y^\\\\  few  exceptions,  the  best  authori- 
ti(*s  believe  that  leprosy  is  propagated  by  contiigion, 
and  only  by  contagion.  The  sainc^  unanimity  of 
opinion  dors  not  (jbtain  as  to  the  particular  way  in 
which,  or  medium  by  which,  the  contagium  is  appli(»d  ; 
but  that  it  |)asses  directly  or  indir(*ctly  from  the 
infecting  leper  to  the  infect(id,  nearly  all  are  agreed 
to  regard  as  being  practically  proved.  Th(»  principal 
facts  and  considerations  on  which  this  im])ortant 
conclusion  is  founded  are  as  follows  : — 
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Ijeprosy  is  a  germ  dmefkse,  iktid  thei%*fore  it  oAnnot 

originate  */*"  nvrth  It  tiiUHt  iM>rne  ffom  a  pre-existing 
gi^rni  v^hoNii  haltitat  iimy  lie  air,  s*oil,  water,  plaut| 
lR*ast,  ftH>cl,  oi'  iiiaih  Thiit  tho  luiViitiit  i»f  the  infect 
ing  germ  ik  niati  is  reiidertid  iii  tliti  highest  ile^re* 
probable  by  the  fiiet  that  the  ^'erm  b  found  in  the 
human  ti»8ue.s  and  hithert4>  nowhere  else  \  and  i*y  tjic 
fact  that  leprosy  has  never  been  known  to  apj»eai*  on 
virgin  soil  inde|:iondently  of  the  prior  advent  of  a 
leper.  When  a  k^jier  settles  down  in  viririn  countryj 
after  a  time  ca^yes  of  tlie  disease  crop  up  among  \\m 
eomjjanion!*  and  immetiiate  neighbours.  Some  of 
these  newly-made  lepers,  proceeding  to  a  ditferK?nt 
part  of  the  country,  \i\  time  liecome  centres  for 
otlier  groups  of  ca»es.  Thus  in  the  early  history  of 
the  mtroiluction  of  leprosy  into  a  virgin  country — as 
Kew  Caledonia  —  the  spread  of  the  disease  from 
individual  to  individual,  and  from  place  to  plaLC^  eau 
be,  and  hiis  ijeen,  trueed. 

In  further  prcKjf  it  can  be  advanced  that  not 
only  may  a  native  of  a  no!idei;ier  countiy  aerpiim  the 
disease  on  visiting  a  leper  country,  but  he  rruiy  alao 
communicate  the  disease  to  others,  his  countrymen, 
on  his  return  to  bis  own  country.  There  is  at  le-ast 
one  welbauthenticated  example  of  this  on  record- 
Dr.  Hawtroy  Benson,  in  1H73,  showed  at  (he  Meilical 
Society  of  i>nblin  a  leper,  an  Irishman,  who  had 
acquired  bis  disease  in  the  West  Indies.  After  his 
return  to  Irehind  he  slept  in  the  same  bed  as  his 
brother,  who,  moreover,  sometimea  wore  the  lepers 
tdothes.  In  time  the  brother,  who  bad  never  been 
out  of  the  United  Kingdom,  became  a  leper,  and  was 
shown  ti>  I  he  mme  meclical  sotnetj  in  1 877.  In  thiH 
case  there  caii  Ije  no  *iuestion  of  fact  or  of  diagiiosis^ 
Such  a  case  can  only  be  explained  by  contagion. 
Many  aindlar,  though  not  quite  so  well  antlienticaled 
and  conclusive,  instances  of  tlie  eoninmnic-ation  of 
leprosy  by  contagion  are  on  record  ;  but  the  case  just 
mentioned  is  alone  almost  conclusive,  for  if  leprosy  is 
proved  to  Ije  communiciihle  by  contagion  in  one  case. 
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the  probabilities  are  that  it  is  so  acquired  in  every 
case. 

It  has  been  advanced  against  the  contagiousness 
of  leprosy,  that  it  attacks  a  very  small  proportion 
only  of  the  attendants,  nurses,  and  doctors  in  leper 
asylums.  But  might  not  a  similar  obj(*ction  1^  raised 
to  the  contagiousness  of  scabies  or  of  ringworm  ? 
The  conditions  for  successful  contagion  are  known  and 
can  be  easily  avoided  in  the  latter  diseases  ;  they  are 
not  known,  and  are  therefore  not  invariably  avoided 
in  leprosy.  All  cont:\gious  diseases  demand  certain 
conditions  for  their  diffusion.  In  some  diseases  these 
conditions  are  easily  complied  with  .and  often  concur ; 
in  other  diseases  they  are  with  difficulty  complied 
with  and  rarely  concur.  I^eprosy  belongs  to  the  latter 
category. 

Probably  intimate  personal  contact,  and  certain 
concurrences  in  the  phases  of  the  disease  with  special 
conditions  in  the  health  or  physiological  state  of  the 
recipient — conditions  which  are  as  yet  unknown,  and 
which,  for  all  we  know,  may  concur  only  at  long 
intervals  in  the  intercourse  of  any  two  individuals  — 
are  necessary  for  the  successful  communication  and 
acquisition  of  leprosy.  The  simple  implantation  of 
the  bacillus  does  not  suffice  ;  for,  as  alitnuly  pointed 
out,  of  the  many  inoculations  that  have  been  ma<lc 
only  one  has  any  claim  to  be  n;gard(Hl  as  having  been 
successful. 

Articles  of  diet — ^such  as  dried  fish  have  ])een 
incriminated  as  media  for  infection.  Mr.  Jonathan 
Hutchinson  luis  for  many  years  stn^iuously  advocate<J 
this  doctrine.  Tlie  data  on  which  it  is  sought  to 
establish  this  and  similar  speculations  are,  in  tht* 
opinion  of  most  authorities,  insuHieient,  and  do  not 
bear  critical  investigation. 

Prevention. — If  it  be  conceded  that  lep)rosy  is 
caused  by  a  germ,  that  it  is  contagious  directly  or  in- 
directly, and  that  it  nevei*  breaks  fn\sh  ground  unless 
first  introduced  from  without  and  by  a  leper,  then 
the  leper  must  be  regarded  as  a  source  f)f  danger,  and, 
II  II 
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qud  k^prosy»  ilit?  only  yiiure*?  of  d&itgt^r  to  any  coin- 
iiiufiifcy  he  nmy  live  amongst.  Therefore  »  sure,  and 
tlie  JiiO!?t  ertbctUftl  way  of  supprt^siiitg  the  disease  b 
tilt'  tliorougli  isolation  of  existing  le|ieriS»  There  tire 
many  ditHcultieH,  however,  especially  in  stich  countries 
ti^  India,  in  giving  practical  expression  to  what 
app**anj  to  Ije  a  p^ifectly  logical  conclusion — ditticulties 
springing  from  the  rights  of  the  individujd,  liuance 
di  lenities,  ditiicultifis  arising  from  conceal  intent  or 
incorrect  diagnosi.s^  as  well  as  from  the  cojititiued 
introduction  of  fre&li  case^i  from  withouL  These  and 
other  obvious  obstajelea,  incident  to  any  atleni|H  at  a 
wholemle  system  of  thorough  isolation,  are  so  great 
thill  the  most  that  can  be  hoped  for  at  the  present 
iime^  and  in  the  present  state  of  public  opinion,  is  some 
modi  tied  s^'Steui  of  segr^^tion  and  isolation,  ^ueh  a^ 
ha.^  worked  bo  successfully  in  recent  years  in  Norway. 

Where  possible^  therefore^  lepers  ebon  Id  tie  segre- 
gates! in  isolatetl  asyluuks,  which  should  be  so  conducted 
as  to  iifove  attractive.  Those  who  cannot  l»e  made,  or 
[jersuaded,  to  enter  the«ie  asylumK  shouhi  lie  isolatetl 
as  much  as  jjossible  from  their  families  and  the 
public ;  scrupulous  cleanliness  of  t  fjeir  fjei-sons  and 
houses  should  also  be  ins^stn)  on.  Lepers  ought  not 
to  be  allowed  to  beg  in  the  streets^as  is  oft^^n  the 
«w©  ill  Eastern  cities^  to  keep  shops,  or  to  handle 
foo<i  or  clothe*  intended  for  sale,  to  wander  alM>ut  the 
country  as  i>edlai^  or  luendieanta,  to  hire  themselves 
out  as  servants  or  prostitutes,  or  to  frequent  fairs 
and  public  places.  All  lepei*8  in  the  ulcerative  stage 
of  the  disease^  when  it  is  to  be  presurnetl  that  myriads 
of  bacilli  are  being  cousUntly  given  oli'  from  *heir 
sores,  should  be  still  more  scinjpulously  isolated,  their 
iliHcharges,  clothes,  and  dre^singn  being  systematic-ally 
destroyed  or  disinfected*  A  child  born  of  a  lej>er 
should  at  once  lie  i^emosed  from  tlie  tliseaijed  yiarent, 
and,  if  necessary,  cared  for  at  the  public  expense. 

If  hiws  were  enacted  to  give  effect  to  such  common- 
sense  precautions,  and  if  these  laws  were  ffiithfully 
earrimi    outj  the    best   results  might  U'  lookeil  for- 
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Leprosy  is  feebly  contagious,  or  rather,  the  conditions 
for  successful  contagion  i-arely  recur  ;  so  rarely,  that 
it  is  more  than  probable  that  under  such  a  modified 
system  of  segregation  and  isolation  as  that  indicated, 
they  would  recur  so  seldom  that  the  disease  would 
rapidly  die  out. 

Vaccination. — It  has  not  been  actually  proved 
that  leprosy  can  be  communicated  by  vaccination, 
although  there  is  some  evidence  in  favour  of  such  a 
supposition.  But,  although  this  has  not  been  proved, 
it  is  an  obvious  and  very  desii-able  i)recaution,  in 
countries  in  which  the  disease  is  endemic,  to  take 
care  that  the  vaccinifer  is  not  only  not  the  subject  of 
actual  leprous  eruption,  but,  also,  that  he  or  she  comes 
from  a  family  and  community  free  from  leprosy. 
An  apparently  healthy  vaccinifer  may  contain  lepra 
bacilli  in  a  latent  state,  may  be,  in  fact,  a  potential 
leper  capable  of  comnmnicating  the  disease. 

Trealmeiil.— Scrupulous  and  systematic  atten- 
tion to  personal  and  domestic  hygiene  and  cleanliness  ; 
frequent  bathing  and  the  free  use  of  soap  ;  fre<juent 
changes  of  underclothing ;  good  food ;  fresli  air ; 
light  work  ;  the  avoidance  of  over-strain,  fatigue, 
and  of  exposure  to  bad  weather  ;  these  things  are  all 
of  prime  importance  in  the  treatment  of  leprosy, 
and  should  l)e  insisted  on.  It  has  Uvn  found  that 
most  lepers  on  being  placed  in  favourable  hygienic 
conditions  improve  for  a  time,  and  that  in  a  small 
proportion  of  cases  the  disease  by  these  nieans  may 
sometimes  be  actually  arrested.  Europeans  who  have 
contracted  leprosy  in  the  tropics  almost  invariably 
undergo  teniporaiy  improvement  on  return  to  the 
more  bracing  climate  and  more  nutritious  diet  of 
their  native  lands.  It  seems  to  me  that  the  metluxls 
of  treatment  now  coming  into  vogue  for  tuberculosis 
are  ecjujilly  applicable  to  hquosy. 

Many  drui^s  have  been  regarded,  from  time  to 
time,  as  being  moie  or  less  of  the  nature  of  specifics 
in  the  treatment  of  this  disease.  But,  though  some 
of  these  drugs  appear  for  a  time  to  do  good,  and  in 
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conae^uetice  ocquirtf  a  certain  degree  of  popularity, 
hitherto  aU  of  them^  one  nfk^r  ^tnotheri  Imve  sfM>ner 
or  later  fallen  into  disfavour,  Tliere  is  no  good 
reaaon  to  tbink  that  any  kaown  medicinal  substanco 
is  really  a  8i»ecific  for  leprosy,  in  anything  approach- 
ing the  sien.^e  that  mercury  and  iodide  of  potasaium 
are  s|>ecifica  m  syphilis.  One  is  very  apt  to  be 
deceived  in  estimating  the  value  of  «i  drug  in  leprosy. 
The  leper  applies  for  treatniont  ^nerally  during,  or 
soon  after,  one  of  the  periodical  exacerbations  of  the 
disease,  and  when  the  nodules  and  otiier  eruptions 
are  active  and  well  pronounced.  In  the  natural 
course  of  events,  and  without  treatment  of  any 
description^  osf>eeially  it  the  patient  he  placed  under 
favourable  hygienic  conditions,  these  acute  manifesta* 
tions  tend  to  l>ecome  quiescent,  and  the  disease  tem* 
|>orarily  to  auieliomt+\  Obaerverfi  are  too  apt  to 
attribute  this  natuml  and  temponiry  amelioration  to 
whatever  drug  the  patient  may  happen  to  be  taking 
at  tfie  tiiue.  Moreover,  m  judging  of  the  valun  of 
any  drug  in  leprosy,  it  must  be  rememl>ered  that 
Llie  disease  inaj^  l^e  arreste<l  sjiontaiieously,  or  evi*n 
be  recovered  from,  and  that  without  the  use  of  any 
drug  whatever. 

Chaulmoogra  oil  {oitum  ffynocardium)^  in  daises 
of  from  two  to  ten  up  to  forty  dro|is  or  morei 
4Rrcording  to  tolerance^  three  times  a  day, 
together  with  inunction  of  the  same  drug  mixml 
with  some  oil,  is  a  favourite  ronjetiy  with 
English  practitioners.  Such  lepers  a**  can  assiuiilaie 
Uu^e  doseii  of  this  drug  appear  to  deri^i?  benefit. 
Sand  with  has  reported  a  ca;se  in  which  niark^^Hl 
benefit  followed  pcr^i«t*tnt  hypodermic  administration 
uf  chaulmoogra.  1  have  hatl  lejierti  under  my  care  who, 
in  addition  to  largw  ihist^s  of  chaubnoogia  hy  the 
mouth,  rccciv*^^)  hj'podernuc  injections  daiiy  up  to  one 
dr^ichm  of  the  drug.  Theini]irovement  for  a  time  was 
marked.  The  bacilli,  however,  wei^i  just  a8  abundant 
in  the  nodules  rluring  and  after  as  Itcfore  trejitnicnt, 
luid  there   was    no   alteration    in   their  apiioarance. 
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Encouraged  by  the  clinical  results,  I  have  persevered 
with  this  treatment  for  many  weeks  at  a  time.  In 
one  instance  the  patient  died  from  what  was  sus- 
piciously like  fat  eml)olism  ;  in  another,  while 
very  large  doses  of  chaulmoogra  were  being  taken 
by  the  mouth  and  injected  hypodermically,  severe 
leprotic  fever,  associated  with  profuse  eruption  of 
lepi-omata,  set  in. 

(Jurjun  oil,  once  in  favour,  seems  to  have  been 
abandoned. 

Unna  claims  to  have  cured  several  cases  of  leprosy 
by  the  internal  administration  of  ichtbyol  in  increasing 
dases,  combining  the  internal  medication  with  vigorous 
rubbing  of  the  arms  and  legs  twice  a  day  with  pyro- 
gjdlic  acid  (10  per  cent.)  in  lanolin,  and  the  cheeks 
and  trunk  with  chrysophanic  acid  (10  per  cent)  in 
lanolin  ;  at  the  same  time  applying  to  the  forehead 
and  chin  a  phister  of  chrysophanic  and  salicylic  acids 
with  creasote,  changing  the  plaster  ever}'^  day.  The 
treatment  is  continued  for  a  month,  and  is  then 
followed  by  a  course  of  warm  Uaths  before  being 
resumed. 

Tuberculin  has  also  been  tried.  It  produces  a 
loc-al  and  a  general  reaction,  which  is  sometimes 
curiously  delayed  for  one  or  two  days.  So  far  from 
doiuLj  ^orKJ  it  seems  to  aggravate  the  disease,  causing 
fresh  eruptions,  and,  also,  causing  bacdli  to  appear  in 
th(»  blood. 

Dr.  RadcliiFc*  Crocker  has  recorded  several  cases  of 
le{>rosy  in  which  <(reat  improvement  followed  weekly 
hyp<Klennic  injections  of  one- fifth  of  a  grain  of  per- 
chlorid(»  of  niercury. 

Iodide  of  potassium  aggravates  leprosy  if  given 
in  full  doses  ;  it  not  only  affects  the  general  health 
])rejudicially,  but  it  causes  fresh  ei-uptionsto  appear. 

Danielssen  regards  salicylate  of  soda,  combined 
with  ood-liver  oil,  (juinine  and  iron,  good  food,  and 
good  hygi(»ne,  as  the  l)est  treatment  for  leprosy. 
He  claims  for  the  salicylate,  if  commenced  within 
the   first    few    months   from    the  appearance  of  the 
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clbease,  tbat  it  ».>metimes  effects  h  uiii^.     He  l>eginH 
with  fifteen  graiiM^  four  times  a  day,  mn\  gnu! ually  \ 
hicrf  a.'ses  the  dose  clurUig  mx  nioiitlus  or  a  year* 

I  have  trieri  tliyroidin  in  a  ease  of  nerve  l«prosy. 
The  |>attent  m  now  absolutely  fi*ee  from  symptoms. 

Hydroxy  km  in,  eiiTOpheji,  naphthol,  salul,  methyl- 
eiie  blue,  and  aristol  have  also  Ijeeii  tried  r*e<?ently ; 
tlie  i*eHulta  have  not  proved  encoui'agjiig. 

Nerve  «4tretching,  with  or  without  nerve  splitting, 
has  be#»n  strongly  advocated  (McLeod)  for  the  euro' 
of  leprous  neuralgia,  antc!»theHia,  muiicular  atrophy, 
and  other  truphic  lesions.  At  the  best  they  cati 
benefit  tlie  local  lesion  alone,  and  that  Imt  tempo- 
r&rily,  and  only  in  the  earliei*  stages  of  the  leprous 
neuritis  Ijefoj-e  the  nerve  has  undergone  fibroua 
transformation. 

In  the  case  of  leprous  nodules  spreAding  on  to 
the  cornea  and  threatening  to  interfem  with  the  line 
of  visionj  Broeekmann  has  shown  that  Jthe  ejttenfiion 
of  the  lepj^ma  may  bt?  arrested  by  division  of  the 
cornea  on  the  pupillary  side  of  the  lesion  ;  it  is  found 
that  the  bacilli  do  not  travenie  the  cicatrix.  Tarso- 
rhaphy  for  ectropion  of  the  lower  lid  ;  iridectonjy  for 
ii'itis,  or  syneohiie  ;  tracheotomy  for  laryngeal  stenosis; 
and  necrotomy  for  l>one  disease,  may  sometimes  have 
to  be  performetL  Horde r  strongly  recommends  ampu- 
tation for  prforating  or  other  forms  of  ulceration  ; 
the  general  health  is  much  impj'OVfid  hy  the  removal 
of  sucfi  sources  of  sepsis.  The  existence  of  leprosy 
does  not  materially  interfere  with  the  succt^ss  of 
tuf^cal  operationB.  I  once  removed  an  enormouB : 
elephantiasis  of  the  scrotum  from  a  confirmed  leper  j 
the  presence  of  the  leprosy  did  not  prevent  ^mm\ 
healing  of  the  extensive  operation  wound,  tiie  man 
making  a  gixtcl  recovery  *»o  far  as  the  opemtion  was 
concerne<l. 

If  only  one  tuljercle,  or  one  limite^l  lepra  macula 
is  pi*eaent,  and  there  have  W*en  no  codstitutional 
signs  of  a  general  inviu^ion,  it  is  advisable  to  excise 
fi'eely  the  affected  spot     It  ia  just  possible  that  in 
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this  spot  we  may  be  dealing  with  the  pnmary  lesion  of 
leprosy — the  point  of  invasion — and  that  as  yet  the 
disease  is  limited  to  this.  At  all  events,  to  excise 
this  can  do  no  harm ;  and  in  face  of  the  terrible  fate 
which  is  otherwise  in  store  for  the  victim  of  this 
infection,  it  would  be  wrong  to  withhold  any  possible 
chance  of  escape,  however  small,  such  a  trifling  opera- 
tion might  aflford.  A  case  has  been  recorded  in  which 
a  child,  twenty-seven  months  old,  presented  on  one 
temple  a  minute,  red,  anaesthetic  spot  which,  on 
microscopic  examination,  proved  to  contain  lepra 
bacilli.  The  child's  brother  was  a  confirmed  leper. 
Six  months  after  the  discovery  of  the  spot  it  was 
excised  and  the  wound  cauterised.  This  was  done 
in  October,  1893  ;  in  April,  1894,  the  child  showed 
no  signs  of  leprosy. 

As  already  mentioned,  the  occurrence  of  acute 
disease  may  cause  absorption  of  leprous  dej^sit 
This  has  been  more  particularly  observed  after 
erysipelas.  It  has  accordingly  been  proposed  to  treat 
leprosy  by  inoculations  of  the  erysipelas  streptococcus, 
or  by  injections  of  the  filtered  toxin  obtained  from 
cultures  of  that  organism  (Impey). 
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CHAPTER      XXXIY. 

YAW9   (FRAJfBCESIU). 

Hi^fliiiilon. — Yawfi  ia  a  contogioufi,  inociilable  difi- 

ea^e  cliaracteriscfl  hy  an  indefinite  incubation  period 
foHowtxl  usually  by  fever,  hy  r hen ina tie-like  painn, 
and  l»y  the  uppt^arann*  t>f  ptipuk^  on  the  skin,  which 
gt^neiiillj  develop  into  a  fungating^  granulomatous, 
enuru^ted  eru|)tiotL  it  runs  a  chronic  couise ;  is 
tiioitly  protective  against  a  second  attack ;  and,  to 
a  rrertaiti  extent,  is  influence  by  mercnry  and  potaa- 
ftiuni  iodide 

Cie0f^ifi|tlii€iil  disiriltiiLloiit — Yawft  h  widely^ 
diffused  tliruughuLit  the  greater  jmrt  of  tlie  tropfcal 
world.  In  certain  places  it  is  very  common— aa  in 
tropical  Africa,  particularly  on  the  west  coast ;  in 
many  of  the  West  India  inlandH;  in  Gey  ion,  where 
it  in  one  of  perhaps*  several  disea^e-H  included  under 
the  term  parfinyl ;  in  Fiji,  where  it  is  known  as  t^itko; 
in  Java  ;  tn  Hfimoa  ;  and  in  many  of  the  islands  of  the 
South  Pftcitic.  It  is  diflicult  to  say  to  what  extent  it 
pxiats  in  India ;  fiome  deny  it-s  preiience  there  altogether, 
but  recent  observations  show  tltat  it  does  occur  there 
tJj  a  limited  extent.  P*.iwell  has  reoogniscil  and  do- 
se ri  lied  it  a»  occurring  in  Assjini*  Barker,  of  Borneo, 
ha*  recently  shown  that  the  skin  disease  of  the 
Eastern  peniniula  deBcrihed  by  Brown  under  th«j 
name  of  purrn  as  being  common  in  imrts  of  the 
jVtalay  peninsula  is  yrtW*s<  Yaws  occurs  in  China, 
but  is  rare  there — at  nil  events  on  the  coast.  In 
ftome  of  the  Wef^t  India  i»land&,  and  in  Fiji,  almost 
every  child  piisses  tln^ugli  an  attack.  In  the  latter, 
accnrtling  to  Daniels,  those  chihlren  who  do  not 
ae<juire  thff  dinense  in  the  ordinarj'  way  are  inoculated 
with  it  by  their  parents,  uho  regard  an  attack  of  yaws 
aa  an  occurrence  more  or  ]e»8  nece^isary  and  wholesome . 
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NichollM  lias  nmde  a  careful  an  J  admiml*le  stu<1y  of 
WfHt  Inclian  yaws.  His  incliiifttion  is  to  look  upon 
parangij  coko,  atid  sLmslar  Asiatic  and  PaciNc  island  dis- 
e&ae^  a^  specifically  diJfcrent  ffom  the  Africau  and  West 
Indiaii  diseiiso*  DanielSj  however— a  most  accurate 
obsei'ver,  who  has  had  extensive  experience  in  Fiji, 
in  British  (iniiina,  and  in  Africa — nhows  very  clenrly 
tiiat  m  thejse  places  the  diseases  are  identical.  Prob* 
ably  tlie  view*  that  certain  fonuH  of  the  piirangi  of 
Ceylon  are  not  yaws  is  likf^w^ise  incorrect. 

It  is  impossible  at  the  present  day  to  settle  the 
point,  hut  it  seein»  probable  that  yaws  was  originally 
%ti  African  disease^  antl,  so  far  an  America  and  the 
Went  Indies  are  concerned,  that  it  was  intnidijced  by 
negro  slaves.  In  the  days  of  West  Indian  slavery 
the  spec^iiic  and  infectious  nature  of  yaws  was 
thoroughly  recognised.  The  planteru,  from  eom- 
mereial,  apart  from  other  considerations,  by  institut- 
ing yaws  houses  and  sinnlar  repref^i%*e  measureB^ 
took  much  trouble  to  keep  the  disease  unden  8ince 
emancipation  bas  permitted  the  West  Indian  negro 
to  revert  to  some  extent  to  the  state  of  savagery 
from  wliieh  he  had  partly  emerged,  yaw^a  has  again 
become  very  prevalent,  and  is  now  a  principal  and 
loathsome  feature  in  the  morbidity  of  the^^e  islands, 

SyniptoiiiPi. — The  mitia!  ffvm\^ln  yaws  there 
is  an  incubation  stage  of  very  vartalde  duration^ — two 
weeks  tn  six  months* — tlie  appeti ranee  of  the  char- 
acterifttic  erufttions  being  preceded  by  a  eei'tain 
amount  of  constitutional  disturbance.  The  intensity 
of  the  general  symptoms  varies  within  wide  limits. 
Sometimes  they  are  hardly  perceptible,  and  are  not 
complained  of;  usually  there  is  well-marked  malaise 
with  rheumatic  pains.  Oc^^asionatly  there  is  severe  eon- 
sfcitutional  disturbance,  lasting  for  alx>ut  a  week,  with 


•  Pitiilii^t.  who  inoduliit^'ti  fourteen  El  Ue-.ilthy  persons  with  yawi, 
found  the  lirat  teiioii  in  from  twelve  to  twenty  *ljiy»  ;  Cliarlouia,  in 
twenty ^dglit  inoculntioiis^  ob«enfeil  a  [npuls  »t  the  vite  of  inocu- 
lation aftiT  fourteen  day*^     N&tur&Uy  acquired  yiwi  is  rejniteil 
1  to  have  n  longer  moubatlon  period  than  the  moenlitt4*d  diseRie, 
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rigor,  smart  fever  ^100'  to  103" — persistent  head- 
ache, pains ^ — woi-se  lit  iriglit — in  the  long  boneSj  joints, 
sad  loitiH,  and  sometimes  gastric  disturbani-'t*  and 
diarrhcea.  Dunttg  the  deeLitie  of  these  constitutional 
symptoms  the  eruption  appearn. 

Stage  of  /nr/urnrcofis  tlt'j^ffmimaiwn, — The  akin 
becomes  harsh  and  drj»  loses  its  natural  gloss,  and 
here  and  there  patches  of  hght-coloui'ed,  very  Hne 
furfumceous  desquaiiiatioii,  Ijest  appreciated  with  the 
aid  uf  u  lens,  are  formed*  These  patcljes  are  mostly 
small  and  circular ;  octtisionally  they  are  oval^  irrega- 
Irtr,  or  form  ring^  encircling  islets  of  healthy  skin. 
Their  extent  and  numher  are  very  uncertain.  They 
ai'e  scattered  irregularly  over  limbs  and  trunk  .  occa^ 
sionally  they  may  be  alniost  coni^uent,  the  patches 
coalescing  and  giving  rise  to  an  appearance  aa  if  the 
entire  skin  hml  been  dusted  over  with  flour.  On  the 
other  hand,  this  fnrf ui*aceou3  desquamation  may  lie  so 
slight  as  to  l>e  overlooked.  In  other  instances  it  may 
be  very  marked ;  the  heaping  up  of  desquamating 
epidermic  scales  producing  white  marks,  very  evident 
on  the  dark  skin  of  a  negro  or  Oriental. 

This  i^Mitchy,  furfuraceoua  condition  of  the  skin 
occurs  not  only  at  the  early  stages  of  yaws,  but  it 
may  persist  throughout  the  attack,  or  reappear  hm  a 
fresh  eruption  at  any  period  of  the  disease, 

77ie  tfiiw  {Fig.  61). — When  the  furfuraeeous 
patchas  have  been  in  existence  for  a  few  days  minute 
papules  appear  in  them*  Describing  these  papules, 
Nicholls  remarks  that,  in  examining  them  with  a 
lens,  **  they  are  seen  to  be  appai^ntly  pushed  up 
from  the  rete  Maipighii  through  the  horny  ejudermis, 
which  biH?aks  over  their  summits  and  splits  in  radi- 
ating lines  from  the  centre,  the  necrosed  se^menta 
curling  away  from  the  increasing  papule.  When 
the  papules  become  alxjut  a  millimetre  in  height 
and  breadth,  a  yellow  point  may  l>e  observe<J  on  the 
summits  .  .  .  consisting  not  of  a  drop  of  pus  under 
the  ejiidermis  .  .  ,  but  of  a  naked,  cheesy-looking 
substance,  which  cannot  l>c  wiped  away  u ideas  undue 
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force  be  used.      Infrequently  a  liair  will  be   obser^-ed 

ifjsuing  from  thi^  yellow  aubatiiuee,  thereby  indicating 
that  the  hair  follicles  ai^  the  rentres  of  the  ebaDge 
going  on/*  This  eruption  may  persist  rlunng  the 
entire  attack,  ov  it  may  appear  at   any  time  during 
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the   course   of   the  disease.      When    extensive    and 
oecurring  late,  it  indicaten  a  protracted  attack. 

The  papule,  having  {arrived  at  this  stage,  may 
either  cea^  to  grow,  the  apex  Ijecoming  depressed, 
nupped»  and  lined  with  the  yellow  eheeay  material 
alluded  t*^ ;  or  it  may  go  on^  i]icr*^asiiig  in  Nize,  to  tlie 
forma tian  of  the  typical  yaw.     In  the  latter  case  the 


SM 


Yaws. 


lesioti  gradual iy  gi'owR   into  a  rotmdecl  es^crescejice, 

the  yellow  Tnftt4.>rial  at  the  tojj  wuleiiing  out  so  iw*  to 
form  a  complete  cap  encrui^ttng  the  little  tumour. 
The  yaw  so  formed  may  he  no  larger  tliau  a  split  ji*^a ; 
or  it  luay  attain  tlic  bre«uith  of  a  crown  piece.  The 
auialler  tiinioura  are  bcmkplierical ;  the  larjijer  are  more 
flat  tenet  1  or  even  depressed  at  the  centre,  p>&4ess- 
iitg  everted,  aomewh^it  overhanging^  rounded  edgea 
Oceaaitjnally,  tijough  rarely,  a  big  yaw  may  inelude 
an  urea  of  .^ound  akin.  Several  jaws  may  L*o<ile«ce, 
and  together  cover  a  larj^e  and  irregular  surface,  as  an 
entiff?  clieekj  a  popliteal  i^pacc»  or  the  dorsum  of  a 
fcK>t*  In  the  ciisc^  of  these  large  yaws,  the  surface  of 
the  growth  is  apt  to  lie  irregular  and  tisKurtnl  The 
iieighlxjurhocHl  of  the  mouth  and  anus  are  favouritd'j 
sites  for  coale^ent  yaws ;  in  such  situatttrnM  the 
mni^uro  of  the  parts  s^jftens  and  removes^  tlip  cmst 
wiiully  or  in  part,  no  that  the  surface,  in  atldition  to 
being  (issurttl,  nmy  lie  more  or  less  Ikire,  Ro*lden,  und 
fnngokL 

The  crust  which  caps  and  encloses  an  unifijurpfl 
yaw  is  ycUoMrish^  granular,  hlot'ched  with  bhx>d  stains 
and  encrusted  dirt.  At  first  tlie  cnist  18  Home  what 
njoiwt,  but  griuiuallj  it  Ijeeonies  dry,  brown^  aud 
even  black.  The  crusts  are  firmly  adherc*nt^  requir- 
ing some  force  to  remove  them  ;  a  proceeding  which, 
though  painless,  may  entail  a  little  ooseing  f*f  Momh 
Deprived  of  its  ci-ust  the  little  swelling  is  spt?n  to  W 
rod  in  coli»ur,  and  generally  8moi:it.h  and  ronndeil  on 
the  sui'face.  According  to  sixe,  it  staruls  out  any- 
tiling  frimi  uue-eighth  to  six-eighths  of  \\\\  inch  alK>ve 
the  surnjuutling  healthy  skin.  luimcdiately  after 
removul  of  the  crust  the  exposed  .nurfnce  Vx^gins  to 
(»our  out  a  pale,  yellowish  grey,  viscid  Huiil,  which 
soon  l>eeonies  iuspisHiit^f,  rapid Jy  forming  a  fre«h 
cap  to  the  yaw.  Pun,  unle*iS  Jia  a  eoniieqtience  of 
irritation,  is  not,  as  a  rule,  found  under  the  crust 

Although  the  formation  of  the  papules  nnd  yaws 
is  attended  with  umcli  itching,  the  yaw  itjself  is  imt 
at  all  sensitive ;  the  tumour  may  l)e  touched  with 
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acid  even  with  impuaity — a  diagnostic  point  of  hoiiu' 
importance. 

The  yaw  usually  attains  its  niaxiniuiii  drvrlop 
ment  in  two  weeks;  for  several  wiM'ks  1uii«^(m*  it- 
remains  stationary  before  beginning'  to  HJirink.  Tin* 
crust  then  thins,  shrinks,  darktnis,  80|)arat(>s  at  tlu^ 
periphery,  and  at  last  falls  off,  disclosinir  at  tlu'  site 
of  the  former  fungating  mass  a  slightly  tliickoiMMJ 
spot  of  fairly  sound  skin  wliich,  though  palt'  at  lirst, 
may  subsequently  become  hypcrpignientfcl. 

UlceroUion. — Such  is  the  normal  iihmm'ss  ot  rvt) 
lution  and  involution  of  a  yaw.  Hut  it  sonH^tiim's 
hapi)ens  that  the  tumours,  in  \)\',\v\-  of  )>rcotniiig 
absorlxxl,  break  down  and  ule<»rat<»,  the  uK'iTatioii, 
however,  l>eing  confined  to  tln^  yaw  its«U".  in  diIh'i- 
instances  ulceration  goes  dei'per  and  i-xtiMids  liiruin 
ferentially,  giving  rise  to  extensive  sores  witli  sul» 
sequent  cicatricial  contractions.  Such  uUmtmI  ions  may 
or  may  not  be  encrusted.  Witlj  tin*  drvrlopnu'nt  ot" 
the  deeper  and  wider  forms  of  uK'nration,  the  typiral 
lesions  of  yaws  may  disa|)pi'ar  tor  a  titnc,  or  piMhaps 
permanently.  In  th(j  hitter  ease  the  uh-rrs  ar(»  sai<l 
not  to  be  infective,  and  do  not  eominuiiii-ate  yaws; 
they  are,  therefore,  to  be  regarded  rather  as  e«)iii|>li- 
cations  or,  it  may  be,  s«Mjuehe.  Sueh  uIimm-s  nuiy 
pei'sist  for  years.  Tlceration,  aeeordiiiu'  to  Nie|n)l|s, 
occurs  in  al>out  8  per  ctMit.  ol"  oases. 

Otiyrhl't. — Yaws  may  oeeur  around  or  under  a 
nail  and  give  ri.se  to  a  troubh'soim?  foi'ni  of  onyehia. 

Foot  f/nff's. — When  a  yaw  devtrjops  on  the  side  of 
a  foot,  in  consequence  of  lieing  l)ound  down  hy  tlu' 
<lcnso  and  tliick  epichTniis,  it  eausjvs  niueh  stitl'ering. 
Spreading  laterally  under  the  thiek,  h-athery,  and 
unyielding  epidermis,  it  may  att^iin  a  lari^e  size. 
After  a  time  thci  epich^Muis  over  the  growth  i^ives  way, 
splitting  in  a  ra<liating  fashion.  Pressure  being  thus 
removed,  the  yaw  fungates,  and  sullering  diminishes. 

A  cracked  scaly  condition  of  the  hands  and  feet, 
sonuitimes  jiersisting  for  years,  is  not  unusual  in 
negroes,    and    must  not  be  confounded    with  yaws, 
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ftltlioogli  not  uTifroquently  tlRi  two  conditions  co- 
ex  bL* 

Di^lrihtUiuii, — TUt!  j»wi3  mtiy  l*e  sicattaretl  over 
tlie  whole  botlj  ;  or  the  crop  rnay  be  limited  to  ouo 
or  two  growths*;  or  they  may, be  routined  to  a  clr- 
cuniacriljed  legion  of  the  skin.  They  are  cominom^at 
on  exposed  parte,  on  the  anterior  surface  of  the  body^ 
and  on  parts  especially  liable  to  injury,  ^a  ilw  feet 
Hud  legs.  They  are  most  fret|uently  found  on  the 
lower  fxtremitieB ;  nirely  on  the  seiil[»,  and  itlill 
more  rarely  in  tlie  axiUia  They  art^  hanily  ever 
seen  on  mucous  HurfitceH  unle^%  about  tlie  lips^  around 
tho  angles  of  the  mouth,  and  in  the  uostriis^  where 
they  often  form  ekisUirs. 

J}nritttmt  atifl  rf^currencfiit. — Yaws  lasts  for  wet^ks, 
n)OUthK,or  yeai-H,  its  dumtion  depending  on  thegt*neml 
ht^aJth,  idiosyneiiisy^  hygienie  conditions,  and  tlte 
titf-atnient  employed.  Mild  case-^s  in  healthy  suli- 
jiict?*  finish  ill  about  six  weyks.  In  other  inatanoefs 
especially  in  tlic  deljilitated,  the  disease  runs  on  foi' 
months,  Huece&iive  crops  of  eruption  l>eiiig  evolvetl. 
Hometinies  the^e  rt^urrenccw  may  atop  tsfiort  at  the 
stage  of  deaquamationj  or  at  the  papular  stage^  or 
they  may  piMJceed  to  the  formation  of  typical  yaws*. 
The  recurrenceH  are  usually  preceded  by  feverishneBs, 

*  III  the  courae  of  time  the  Wmi  ludmn  ii<^ruc«  h&¥»  adapted 
*  jiveiOmr  jafgon— ft  miiiture  of  French.  Eoglisbt  ami  8i*ftmdi  — 
til  (leiiigiiufcti  tliti  vnriouii  mantfeAtatiqns  of  ynw&.  Tlie  maXy 
(Ukt^hci  Arc  known  in  Mime  of  tbc  uUiidi  ai  "pi ad  ci^rtrci,"  in 
Jiimakii  »M  "^tiw»  CACca";  the  pupuUr  HtHgt;  uf  orujitiQU  ■* 
**  jiiim  ginttjUe " ;  wben  the  |i*pukr  crtt|il;ion  occdni  aa  a  kte 
Aym]>torn,  it  inov  be  called  ■*|imn  eliarftih,"  or  "guiucmiwni 
ymwH."  TUe  developed  yaw  i»  nuinetiaien  k^itiiwn  hjb  *^bciaton 
|iiiili/'  **  TiiblKRus, '  "  |nbb#/'  "i!raK,i,"  "  crapitox,"  "  craW '*  (Wii 
ui^lttt^HHlonti  ftpplkd  til  tlie  jifuuful  ummfeKtiitions  un  ttit^  n*thw. 
of  the  fi*ut,  Fdi  tiiR  tif  ehrotiic  du^rniiititU  on  hands  and  fcpt  are 
t»lled  **dirtrc«."  '*mijhtH;,"  **er»b»t"  *Niry  tublioei! "  ;  or  whe 
vsMiUtitiii  goL'h  oil  biHwct-n  crifci^ks  in  soit»  or  psdmn^  ''runulj 
cmb  yaWB  "  A  Ifirge  p«m»tcnt  yaw  in  Aonnetimet  knipwn  a*  th 
**nmllivr»"  at  "  gnindjrn*ther,"  or  '*  mama-pifln  *'  ;  snmller  ya« 
iw  **  lUti^liter  "  wr  ' '  gniniidiiiightcr  *'  yaws.  Yaws  wbic^h  ■hoi  _ 
flH*ni»i'htTt  some  tittic  rtfk'r  the  «tiseiui«  appeiir»  tci  hnvf  snfHiid^i] 
Nircs  (snllt'd  "niomlifv"  (rfnipm>»f»r)  yaw«*  Ynw*  ciiok*fctng  in  the 
form  ©f  &  ring  are  ciUJfed  **  rmgT*'orm  ''*  yuwi. 
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pains  in  the  bonen  and  joints ;  anrj  thp  successive 
cropa  may  either  be  limited  and  partial  in  their 
distrilnition,  or  they  may  be  general  In  Fiji, 
I>aniel*i  states,  tlie  average  tiumtion  of  an  attack 
of  yaws  ifj  about  one  year. 

The  ijen/evftl  hfi(dt/t. — Except  during  the  initial 
fever,  or  during  one  of  the  recurring  febrile  re- 
lapses, the  general  health  ia  not  as  a  rule  affected. 
Occasionally,  however,  tliere  is  debility  and  ca- 
chexia;  or  there  may  b«  enlargement  and  tender riesH 
of  the  lymphatic  glands.  In  other  instances  the 
rheumatic  pains  ave  a  principal  feature,  and  may 
be  very  severe. 

Per^iHent  i/a^jf?*,— That  yaws  siOfne times  effectn  a 
permanent  hold  is  shown  by  the  persistency  with 
which  it  occasionally  continues  to  recur  during  many 
years.  In  «uch  coses  the  le^aion  him  always  the 
character  of  a  true  yaw,  and  cannot  be  regarded 
as  a  "  secondary  "  or  "  tertiary  "  manifeatation  in 
the  aeusie  in  which  these  ternis  are  applied  to  the 
late  legions  of  syphiHs. 

Quf^Mimi  of  sequdm, — Mention  is  often  made  of 
uodesj  of  gummatous- like  thickenings,  and  of  punched 
out  and  serpiginous  ulcerations  hi  connection  with 
yaws.  Most  recent  authorities  regai^  all  such 
phenomena  as  t>eing  generally  the  results  of  an  inde- 
pendent, though  concurrent!  syphilitic  infection. 

It  sometimes  happens  that  an  individual  who, 
years  previously^  passed  thmugh  an  attack  of  yaws 
ifl  affected  with  destructive  ulceration  of  the  soft 
palate,  or  of  the  mucous  membrane  and  cartilage  of 
the  nose.  Opinions  differ  as  to  the  true  relationship 
between  this  special  type  of  ulceration  and  the 
antecedent  yaws;  some  holding  that  it  is  a  later 
manifestation  of  yaws,  others  regarding  it  as  purely 
the  result  of  an  independent  syphilitic  taint.  As 
regards  the  West  Indies  the  question  is  one  which, 
eonsidering  the  great  frequency  of  l>oth  ttcqnired  and 
congenital  syphilis  there,  it  is  hard  to  decide*. 
Daniels  says  that  in  Fiji,  where  ayphUis  is  unknown 
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amoDg  the  nativej^  thette  deatruetive  ukemtions  of 
pilate  and  nose^  together  with  ft  skin  nrtbctioji  like 
lupuH  vulguri.4—  all  of  winch  he  says  iirt*  rtuieiiable  to 
pota^tutii  iodide  —are  not  tmeommori  ;  he  is  iivcUucd, 
therefore,  to  regard  them  as  tme  aeqiiol*©  of  yaws, 
Coriiey  ap|jears  to  entertain  a  diuilar  opinion,  for  Id 
his  annual  statistical  i*etum  of  the  Colonial  Hoi>pital, 
Fiji,  1896,  he  cUaaities  eleven  castas  under  the  lje*id- 
ing  **  Lupoid  ukTemtjou  of  postei-ior  nares  and  adjoin- 
ing pharyngeal  jiarts  (tertiary  fnnulKiesia)."  Powell 
describes  two  ca^nes,  mother  and  i:hilil|  in  whom, 
concurrently,  a  uniform  swelling  of  tlni'  ]*roxiinal 
plmlan|Tes  of  l>oth  hands  occuiTt^fl  during  the  thiitl 
year  of  an  attiick  uf  yawy.  To  the  touch  the  Ijouos 
gave  the  impression  of  bt^ng  rarelied,  Tlie  swelllugs 
yielded  to  mercury. 

Question  of  a  primary  far-c,  ^ AnothcT  point  in 
tlie  ayriiptoinatolog^^  of  yaws  iis  the  questiun  of  the 
occurretice  of  a  primary  sore,  as  in  syphilis,  Nunm 
Rat  says  there  is  such  a  sore,  but  that  it  is  usiially 
overlooked.  He  describes  it  as  a  papule  with  a  pale 
yellow  mati^rial  at  it^  afj^MC,  which  may  remain  a 
papule,  or  which,  tiftcr  Heven  days,  ntay  nice  rate  and 
subHequentiy  cicatriiie.  Other  ol^ervom  do  not  agrei^ 
with  this.  They  say  that  though  yaw  a  virus  applied 
to  a  pre-existing  ulcer  nniy  render  it  unhealthy  k*ok- 
ing  and  cause  it  to  f ungate  like  /in  ordinary  yaw,  yet 
sucoesiful  puncture  inoculations,  although  they  some- 
tirues  give  rise  to  a  yaw  at  the  point  of  inocuktion, 
do  not  by  any  means  always  produce  a  local  lesion, 
much  less  an  ulcer.  As  the  lower  aiumals  appear 
not  to  be  susceptible  to  yaws,  this  and  other  intrit'st- 
ing  pointfi  cannot  he  settled  by  exjM-Tinieni  nn  them. 

morlnllfy. — Although  in  the  literature  of  the 
Bubjw^t  reference  is  ma-rle  to  deaths  froTu  yaws,  yet^ 
judging  fnini  the  statistics  collected  liy  NicholL%  the 
moi^Ality  raustbf?  very  small  indeed*  In  7,157  West 
Indian  cases,  treated  in  various  yiiws  bo^ipitals,  there 
witnf  imly  18r>  deaths  a  mortality  i>f  2~*H  per  thou* 
sand ;  a  deiith-rate,  iv^  Nicholh  points  out,  le^  than 
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the  avera.ge  annual  cteaih-rate  in  one  of  the  islantli— 
Antiguiw  Doubtless  although  yawn  itself  seldom 
proveM  directly  fatal,  intt^rcun'cnt  diseases,  such  a^s 
filougbing  phageti4i?na  and  ph aged i*? hie  ulceration,  pre- 
disposed to  by  the  skin  lesions,  occasionally  do  so, 
Tf  the  verruga  of  Peru  l>e  a  form  of  yaws,  thon, 
nncler  certain  eoiiditionsj,  yaws  becomes  a  v^ery  dan- 
gerous disc  flue. 

.^liolagr*' — ConUagion  and  !mrf^diiy.- — ^Vs  yaws 
id  highly  contagious,  all  circuuisUmeeH  favouring 
contact  with  the  subject  of  the  disease  favour  its 
occurrence.  Simple  skin  contact  does  not  snftice  for 
infection  ;  a  bleach  of  surface  ia  necessary.  Pi-obably 
the  virus  is  often  comeyefl  by  insect  bites,  or  Ijy 
itiBectS  acting  as  gO'l>et weens  and  carrying  it  fi'oni 
a  yaw  sure  to  an  ordinary  ulcer.  Thus  the  dinease 
often  commenceis  in  a  pre-exintiTig  ulcer.  Case,s  are 
prone  to  originate  in  certain  dirty  houses,  tlie  virus 
from  previous  yaw??  patients  seemingly  impregnating 
the  floors  and  walln  of  the  Klthy  hnts  in  which  the 
latter  had  resided.  In  this  way  the  disease  may  be 
acquired  without  direct  transference  from  an  existing 
case. 

Yaws  is  neither  hereditary  noi^  congenital,  A 
pregnant  mother  suffering  from  yaws  does  not  give 
birth  to  a  child  suffering  fiotn  the  same  ilisease,  nor 
one  which  will  subsequently  develop  yaws,  unless  the 
virus  be  first  introduced  directly  thrcmgh  a  i»reacb  of 
Bar  face  after  birth.  It  is  not  conveyed  by  the  milk  ; 
nor  does  a  suckling  suffering  fi-om  yawa  necessarily 
infect  its  nurse, 

Aifr^  j?cvr^  occiipafUnif  rac^?.— Althougli  two-thirrls 
of  the  cases  in  the  West  Indies  occur  l>efoi*e  puberty, 
no  age  is  exempt.  Three  males  are  infected  to  evei^ 
female  attacked.  Occujiation  has  no  manifest  in- 
fluence. In  the  West  Indies,  Europeans,  Chinese^  and 
Indians  catch  the  disease  if  exposed  to  the  contagium. 

Morliid  xiitatoitiy  nnil  |iiilliolo|r}.^No  vis- 
ceral changes    have    Wen    found  in  yaws,  although, 
of  course,  when  yaws  concurs  with  syphilis,  gummata* 
£  t 


s^^ 


Va  ^s. 


k 


pte.^  in&y  iw  fonnd  ;  but  in  thk  cas/a  the  concurrent 
Sfumnifita  hoJoDg  to  Uir  syphilitic  anfj  not  to  the  yaws 
infection 

TJii^  tunimir-H  on  the  skin  aro  grHnuUnnuta  made 
up  of  round  av  spindlt'-ahaped  coIIh,  Jield  togetlier  by 
a  small  amount  of  connective  tissue  rind  abundant 
lilooii-Vi^siseb.  The  focus  of  the  circumsLTiWd  cell 
proliferation  is  the  pnpillif  which  becomes  very  much 
tiWoUen,  ant!  tho  ^laljnghian  ljiy**r.  The  cause  of  the 
pTOliftjration  i»  pvobaUly  s5t»nio  micro-organism ;  what 
this  niHy  be  has  nut  buen  satisfactorily  dcterininei!, 
Botli  Fierez  and  Nicholls  found  a  niicrococcuR  in 
grt^at  pr^jfiimon  iti  tin*  growth  and  f^xudation.  This 
th^y  finccoed*Hl  in  cultivatini^  ;  btit  the  causal  relation- 
Nihip  of  the  bacterium  to  the  flisease  has  not  tjeen 
estalili^^hedf  irioeulations  <if  cultures  into  the  lower 
animals  j^mvin^'  mijativo. 

Diil|citosi9, — A  painless,  inbensitive,  larger  or 
smaller,  cireulitr*  encruBted,  red  gninulomatouii  ex- 
crescence occurring  in  the  emlemtc  district  fs  almost 
certainly  yaWi?*  Tlie  most  impoilant  ix»int  in  con- 
nection with  yaws,  lM>th  as  regards  dia^oiosii*  antl 
aetiology,  is  its  relationship  to  syphilid.  Jt  has  lj*?en, 
and  iii  fitill.  held  by  some  distinguiKhetl  authorities, 
Hutehiuson  for  exaiuple^  that  yaws  is  possibly 
syphilis  modiiied  by  race  and  cHmat^ ;  and  eertaia 
featuresj  which  the  two  diseafieB  have  in  common  are 
jKiintefi  to  in  support  of  the  t^ontention.  The  dis- 
cuHsion  is  liound  to  continue  until  the  respective 
germs  of  yawa  and  syphilis  have  V*eon  separated, 
cultivated,  and  Inoeulat-ed,  80  far  as  clinical  and 
iiiici'Oseopical  evidence  goes,  it  is  decidedly  in  fax^our 
of,  not  to  sa}'  conclusive  for,  regarding  tlie  two 
dtweases  a.i  specidcully  distinct.  There  are  many 
points  of  contrast  in  their  clinical  features.  I  may 
mention  the  primaiy  aore^  tlie  infection  of  the  fcetus, 
the  aiienitiH,  the  exantheni^  the  alopecia,  the  absence 
of  itching,  the  iritis,  the  h flection  of  the  permanent 
teeth,  the  iKJne  and  eye  affections,  the  congenital 
lesions,  the  ivolyrnorphism  of  the  eruptions,  the  nerve 


DiAGXOSiS.  531 

lesions  and  the  gumraata  of  syphilis.  All  these  are 
wanting  in  yaws.  Moreover,  both  diseases  may 
concur  in  the  same  individual  (Powell  cites  two 
cases,  and  Charlouis  two,  of  syphilis  supervening 
on  yaws) ;  and  anteceilent  syphilis  certainly  does 
not  confer  immunity  as  against  yaws.  Yaws  may 
die  out  in  a  community,  as  in  British  Guiana 
(Daniels),  yet  syphilis  remain ;  yaws  may  be 
univei-sal  in  a  community,  as  in  Fiji,  and  yet 
true  syphilis,  whether  as  an  acquired  or  congenital 
disease,  be  unknown.  Finally,  syphilis  has  never 
been  shown  to  give  rise  to  yaws,  nor  yaws  to  syphilis  ; 
neitiier,  so  far  as  known,  has  yaws  been  evolved 
in  any  community  from  syphilis,  or  appeared  inde- 
pendently where  the  possibility  of  its  havin^^>een 
introduced  from  a  recognised  yaws  centre  could  be 
excluded  with  certainty. 

The  therapeutical  argument  for  the  identity  of  the 
two  disetises  is  a  very  fallacious  one.  Sulphur  will 
cure  scabies  and  pityriasis  versicolor,  yet  from  this 
circumstance  we  may  not  conclude  tliat  these  diseases 
are  identical.  The  same  may  be  said  in  respect  of 
the  influence  of  mercury  and  iodine  on  syphilis  and 
on  yaws. 

Prophylaxis. — This  resolves  itself  into  the  adop- 
tion of  measures  to  prevent  contagion.  These  are :  the 
isolation  and  segregation  of  the  affected  ;  the  dressing 
and  treating  of  wounds  in  the  hitherto  unaffected  ; 
the  application  of  antiseptic  ointments  to  yaws  sores, 
so  as  to  obviate  the  diffusion  of  germs  ;  the  purifying 
or  destruction  by  fire  of  houses  or  huts  notoriously 
infected  ;  the  prevention  of  pollution  of  bathing  water 
by  yaws  discharges. 

Treatment. — All  are  agreed  as  to  the  propriety 
of  endeavouring,  by  good  food,  tonics,  and  occasional 
aperients,  to  improve  the  general  health.  Most  arc 
agreed  as  to  the  propriety  of  endeavouring  to  procure 
a  copious  eruption  by  stimulating  the  functions  of  the 
skin  by  warm  demulcent  drinks  ;  by  a  daily  warm 
bath  with  plenty  of  soap ;  and,  during  the  outcoming 
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of  the  eruption,  by  such  diaphoretica  as  liquor  utu- 
nioniie  licetatiB,  guaiacuni,  etc.  Confection  of  suljthur 
IB  also  recommended  ii&  a  suiUible  aperient ;  it  tnny 
he  taken  frequently  in  the  early  sitages  of  the  disease. 
Ail  are  agreed  as  to  the  propriety  of  avoiding 
everything— such  aa  chill — tending  to  repi*e88  the 
eruption;  warm  clothing  is  therefore  intlieated* 
Many  use  mercury,  or  potasi^Ium  iodide,  or  both,  after 
the  eruption  13  fully  developed.  These  diu^s  have 
aodouhtedly  the  power  of  causing  the  eruption  in 
yaws  lo  resolve.  Home  practitioners  rai'ely  us© 
tliem,  or,  if  they  use  them,  do  so  only  at  the  latest 
stages  of  the  diaejise,  considering  that  rela|i&e8  ai-e 
more  prone  to  occur  after  their  too  early  employment. 
Mercury,  owing  to  its  proneness  to  cause  anjpmia, 
is  leSH  frequently  employed  than  potassium  iodide. 
Where  the  eruption  its  persistently  squamous,  or 
papular  J  arsenic  b  frequently  prescribed.  Some 
touch  the  yaws  with  sulphate  of  copper ;  some  apply 
nitrate  of  mercury  ointment ;  others  icnloform  oint- 
ment ;  others  leave  them  alone,  couiining  their  local 
measures  to  the  enforcement  of  cleanliness.  When 
the  soles  of  the  feet  are  attacked,  the  feet  ought  to 
be  soaked  in  warm  water  to  soften  the  epidermis, 
which  slioidfi  then  be  cut  away  sutHcicntly  to  liberate 
the  subjacent  yaw.  Ulceration  must  be  treated  on 
ordinary  principlea.  During  convala*cenoe,  iron, 
jirseniCj  and  quinine  are  indicated. 
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VERRUGA    PERUANA. 

In  certain  narrow  valleys  of  the  Andes,  between  the 
ninth  and  sixteenth  parallels  of  south  latitude,  and  at 
an  elevation  of  from  3,000  to  10,000  feet,  an  aggra- 
vated fonn  of  a  disease  in  some  respects  closely 
resembling  yaws,  and  locally  known  as  **  verruga,"  is 
endemic. 

The  peculiar  initial  rheumatic-like  pains  and  fever 
are  apparently  the  same  in  character  as  those  of  yaws, 
only  more  severe.  Just  as  in  yaws,  one  attack  of 
verruga  confers  practical  immunity.  The  constitu- 
tional symptoms  likewise  subside  on  the  appearance 
of  the  skin  lesion,  which,  judging  by  the  published 
descriptions,  is  a  granuloma  macmscopically  and 
microscopically  identical  witli  that  of  yaws.  Just 
as  in  the  latter  disease,  the  eruption  may  be 
sparse  or  abundant,  discrete  or  confluent.  As  in  yaws, 
individual  granulomata  may  fail  to  erupt ;  others  may 
subside  rapidly ;  others,  again,  may  continue  to  in- 
crease, and  then,  after  remaining  stationary  for  a 
time,  gnidually  wither,  shrink,  and  drop  off  without 
leaving  a  scar.  If  difference  there  be  in  their  clinical 
features  between  verruga  and  yaws,  apparently  it  is 
more  one  of  degiee  than  of  kind. 

In  verruga  the  initial  fever  may  continue  for 
weeks,  or  even  for  months.  It  is  very  severe  in  many 
insUiiices.  Often  it  exhibits  featui*es  like  those  of 
a  malarial  infection,  including  intermittency,  profound 
aniemia,  and  sometimes  enlargement  of  the  spleen 
and  liver.  Very  probably  in  such  cases  it  is  the 
outcome  of  a  compound  infection — verruga  attacking 
a  malarial  subject.  Not  unfrequently  in  the  endemic 
district  a  certain  type  of  fever,  believed  to  b(»  verruga 
fever,  proves  fatal  before  the  appearance  of  definite 
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skin  manifestatiotts  sucb  as  would  justify  a  positive 
iliagnosia.  This  was  apparently  the  case  witb  a 
nipdical  Jit  Lid  eat,  named  Carrion^  who  inoculatetl 
himsielf  witii  blood  from  a  verruga  graTiuloma.  Tlie 
syiiipt4Mns  in  his  case  closely  reaenibled  those  of 
tiic*  very  deadly  fever  referred  to,  which  is  known 
iocitlly  as  Oroya  fever. 

In  addition  to  the  severity  of  the  fever  and 
rheumatic  paina,  the  Peruvian  disease  is  remarkable 
for  the  tendency  to  spontaneous  h hemorrhage  exhibited 
by  the  nkin  lesions.  Apparently  this  peeuliaiity  is 
attributable,  like  the  h»eniorrhttge«  in  the  aflVction 
known  as  *' mountain  fever,"  to  the  diminished  atino- 
spheric  pressure  at  great  altitudes  ;  for  when  the 
patients  dt^scend  to  the  lower  valleyii,  or  to  the  sea 
level,  the  tendency  to  bleeding  ceanes.  Possibly 
tlje  unuBual  vascularity  of  the  swol lings,  winch  are 
sometimes  permeated  by  a  network  of  cavernoy.** 
sinuses  J  also  arises  from  the  same  circumstance. 

In  yaws  we  find  no  mention  made  of  the  occur- 
rence of  fungating  grannlomata  in  any  aitnation  but 
the  skin.  In  verruga  it  would  seem  that  the  tumours 
may  develop  on  mucous  surfaces— in  the  ii-3^>phagus, 
the  stomach,  intestine,  bladder,  uterus,  and  vagina. 
Hence  the  dysphagia^a  conmion  symptom — and  the 
occasional  occurrence  of  hajmatemejsiij,  meljena,  ha:»mat^ 
iiria,  and  bleeding  from  the  vagina  in  the  hist-nained 
disease. 

The  geographical  distribution  of  verruga,  so  far 
it3  known,  b  singularly  limited  \  it  is  confineii  to  cer- 
tain valleys,  the  inhabitants  of  neighbouring  places 
being  exempt.  It  ins  said  that  the  disease  may  be 
acquired  in  merely  passing  through  the  endemic 
dirttricth  \  and  that,  unlike  yaws,  the  domestic  aniniala 
LiL  these  districts,  as  well  as  the  human  inhabitants., 
iire  subject  to  the  disease.* 

•  Two  elftbotftte  Tn«!moir6  m\  llib  d]«eA«fl  hare  racentl)' 
ftutteareii—'*  I^  Moludic  de  LiiiTioii/'  atid  &ti  urticle  in  Im 
Frfise  Mhlktjh  (July  27th.  181IHJ.  b<»th  by  Dr.  M.  K.  Auam^olii, 
It  ii  uuriaui  thut,  jilthotigh  animaU  ar«  said  to  \v&  Hubje^t  Vo  the 
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Treatment. — It  appears  that  cold  tends  to  ve- 
press  the  development  of  the  eruption,  and  tliat  until 
this  ai>i>eara  fever  and  pain  i)ersist.  For  this  reason, 
as  well  as  to  avoid  the  hieniorrhage  from  the  lesions 
when  they  do  erupt,  the  patients  should  quit  the 
heights  and  descend  to  near  the  8(»a  level.  Kxternal 
haemorrhages,  when  they  do  occur,  must  be  treated 
by  graduated  pressure ;  otherwise,  the  local  as  well 
as  the  general  treatment  is  the  same  as  for  yaws. 


(liscaHe,  Carrion  cho«c  to  t'xi)erimcnt  on  himself.  No  mention  ii 
made  in  the  works  referred  to  of  experiments  on  animalM,  although 
Carrion  in  landed  for  his  enthusiaMtic  devotion.  The  reader 
might  consnlt  an  article  in  Pasteur's  ''Annalos  *'  (Sent.  25th,  1898), 
"Note  sur  la  Bacteriologie  de  Verruge  du  Perou,'*  ny  M.  Charlea 
NicoUe. 
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1:L€ERATIN<1    nRAXULOMA    OF    THE    PUnKSDA, 

Geograiilitcnl  tliKtriliuiioii.^Drs^  Ncal,  O^zard, 
Conyers,  and  DaDielsdi^sL'rilH'ii  pt?culuir  fonii  of  uleer- 
atinggi'aiiulonianfteL' ting  the  pudenda  in  dark-skinned 
racL'H.  Their  observations  wei*e  made  in  Britkh 
Uuiana^  »nd  prinL'ipnlly  on  West  Indian  negixies, 
I)anit'k  iielieveH  tbat  he  has  Keen  a  similar  or  the 
same  dise*use  in  Fijians.  The  ** serpiginous  ulceration 
of  the  genitals''  it*ferred  to  by  MaolecK),  and  recently 
hy  other  writers  in  India,  nioi'e  eijpecially  by  Maitland, 
is  undoubtedly  the  sfime  disease,  examples  of  whicli  I 
can  recollect  having  i^een  in  South  China.  Taylor, 
of  New  York,  ha^  seen  it  in  whites  in  the  United 
St4Ues»  and  Goldsmith  has  met  with  it  in  aboriginal?* 
in  North  Australia.  Doubtless,  therefoi-e,  although 
liithert^j  little  notice  has  been  taken  of  this  disease,  it 
is  widely  distributed  in  tiie  tropics. 

Age  nnd  spiLt  -Ulcerating  grtuiulonm  has  not 
been  oliaerved  Ijefor*:'  puberty  ;  it  haw  been  found  only 
after  thirteen  or  fourti-en,  and  up  to  forty  or  fifty-  It 
occurs  in  tiorh  flexes,  but  particularly  in  women. 

^1  iu|»liiiiifft^ — The  disease  commences  in  the 
great  majority  of  caaej*  somewhere  on  the  genitals  or 
groins  us  an  insignificant,  circiimsciibed,  nodular 
thickening  and  elevation  of  the  skin.  The  a  fleeted 
aiea,  ijeing  covet-ed  with  a  very  delicate,  pinki.sh, 
eiisily-rubbed-oU'epithehum,  excoriates  readily,  expos- 
ing a  surface  prone  to  bleed  and  break  down,  although 
rarely  ulctTating  deeply.  The  disease  advances  in 
two  ways;  by  oonjtinuous  eccentric  peripheral  ex* 
tension,  and  by  auto-infection  of  an  opposing  Burface. 
In  its  extension  it  exhibits  a  pi^ilection  for  wann 
and  moist  surfaces,  particularly  the  fold  a  l^iween 
the  scrotum  and    thighs,  thtj  labia,  and  the  flexures 
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of  tliu  thighs  (Fig,  63)*  Its  ext«ni*ioii  is  veiy  alow, 
yeara  elap?iiiig  before  it  covers  a  Iftrge  area.  Oon- 
currently  with  i>eripheral  extension  a  denser  oon- 
tract! ngj  uneven,  readily- breaking-down  scar  fomiH 
on  the  surface  travelled  over  by  the  coarMi^ly  or  finely 
nodnlated  active  new-growth  which  constitutes  the 
peripheral  part  of  the  dis^eased  aren.  Occjiwionally 
iBlandsi  of  active  diseAise  spring  up  in  thini  ivcar 
tissue  ;  but  it  is  at  the  margin  of  the  implicated  ptttch 


Fig.  iS'i.— ^Uli'fintlng  givinlQiEui  of  ths  iMidusda  in  tliii  iiiAla. 

that  ihe  npeeial  features  of  the  affection  are  best 
observed.  In  a  case  of  some  standing  there  is  foutnl 
a  large  area  of  white  or  irregularly  pigmented,  per* 
hapa  excoriated,  unsound,  contracting,  folded,  and 
dense  cicatrix  ;  aurroiinded  by  a  narrow,  serpiginouw, 
irregular  bortler  of  nod  w  la  ted  ^  noniewhat  raiHefl,  led, 
glaEed,  delicately  akinned  or  pinkish,  superficially 
ulcerated  or  ciiicked  new-gi'owth*  , 

In  the  case  of  the  female  (Fig*  63)  the  disease  inav 
extend  into  the  vagina,  over  the  labia,  and  alon^j 
the  flexures  of  tlie  thigbs.  In  the  male  it  may  spreml 
over  the  penis,  involve  the  glana,  scrotum,  and  upper 


S38 


UlCMRATiNG    GMAHraiOMA. 


part  of  the  ttiighs.  Tn  either  sex  it  may  spread  in 
th«  coarse  of  yeara  to  the  ptibes,  over  the  pertneuiu^ 
and  tt«i  far  back  as  the  region  of  the  coccyx.  At 
times  a  profuse  watery  discharge  exudes   and    even 

drips  from  tlie  siirfa^se  of  the  new-growth,  soiling  the 
clothea,  scKldening  the  skin,  and  emitting  a  fmcuHarly 
offensive  odour.  In  this  condition  the  dis^^ase,  slowly 
eiitending,  continuej*  for  years,  giving  ris*^  to  incon- 


Bs^  fl».— Ulcufttliig  gnntilDnift  of  tbp  puilend*  iu  the  fmitle. 

venienee  and  perhaps  seriously  tmplicatuig  the 
urethra,  vagina,  or  anus,  but  not  otherwise  materially 
impairing  the  health. 

Ilistalai^,— On  microscopical   examination   the 

new  growth  at  the  margins  of  the  sore  is  found  to 
be  made  up  of  nodulea^  or  masse^j  of  nodules,  con- 
sisting of  round  cells  having  large  and,  usually^ 
badly-staining  nuclei.  These  cells  are  embedded  in 
a  delicate  fibrous  reticulum.  The  nodular  masses  ai^e, 
for  the  most  part,  covered  by  epithelium  ^  their  under 
iiurfaees  merging  gradually  into  a  dense  fibrous  stronm 
in    which  smalt  clusters  of  similar  round   cells   are 
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here  and  there  embedded.  The  growths,  though  very 
vascular,  contain  no  haemorrhages ;  and  there  are  no 
signs  of  suppuration  or  of  caseation,  no  giant  cells,  and 
no  tubercle  bacilli.  In  vertical  section  of  the  small 
nodules  the  round  cell  mass  will  be  found  to  be  wedge- 
shaped,  the  base  of  the  wedge  being  towards  the  skin  ; 
the  deep-lying  apex  is  usually  pierced  by  a  hair  or  two. 
The  growth  is  found  around  sebaceous  follicles,  blood- 
vessels, lymphatics,  and  sudoriparous  glands  ;  but  it 
is  specially  abundant,  and  most  deeply  situated, 
around  the  hair  follicles.  No  characteristic  micro- 
organism has  hitherto  been  discovered.  For  a  detailed 
description  of  the  histology  the  reader  should  consult 
an  ela])orate  article  by  Dr.  James  Galloway  in  the 
British  Journal  0/ Dermatology^  April,  1897. 

iEtiolojfy.— There  is  reason  for  believing  that  the 
disease  is  often,  if  not  generally,  a  venereal  one. 
Maitland  has  seen  it  in  the  mouths  of  a  husband  and 
wife.  He  considers  it  may  be  inoculated  on  other 
forms  of  venereal  sore,  such  as  an  ulcerating  ])ul)o,  and 
that  a  compound  sore  may  result.  The  nature  of  the 
virus  is  unknown. 

DiaKiiosis.— In  British  Guiana,  as  elsewhere, 
malignant  and  syphilitic  idcerations  of  the  groin  are 
eonnnon  enough  ;  the  disease  under  notice,  liowever, 
differs  \vi(h»ly  from  these — clinically,  histologically, 
and  therapeutically.  It  is  characterised  by  extreme 
chronicity— ten  or  more  years,  by  absence  of  cachexia 
or  of  any  tendency  to  cause  death,  by  non-implication 
of  the  lymphatic  system,  and  by  non-amenability  to 
nuTcury  and  iodide  of  potassium.  The  disea.se  which  it 
most  resembles  is  lupus  vulgaris.  From  this  it  differs 
inasmuch  as  it  is  practically  confined  to  the  pudendal 
region,  aff'ects  mucous  as  well  as  cutaneous  surfact^s, 
t<*n(ls  to  follow  in  its  extension  the  folds  of  the  skin, 
is  not  associated  with  the  tubercle  ])acillus,  giant  cells, 
cjiseation,  or  other  evidences  of  tuberculous  disetme. 

Tr€»atnieiit.— This  disease  is  very  rebellious  to 
treatment.  Scraping  and  caustics,  including  the  actual 
cautery,   have  been   freely  employed ;  but,  although 
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some  iifiprovemeut  may  be  etfected  by  these  mcansii  new 
noclnleii  alniust  invariably  spiing  up  in  the  insulting 
eicatrijc,  Complete  excision,  where  praeticable»  ofTers 
the  best  ohauce  of  penimuent  curc^  ;  of  course,  such  a 
proceeilmg  luunt  be  undertaken  l>efore  largti  area^  and 
important  passages  have  become  involvech  Conyers 
and  Daniels  fannd  that  camphor  ami  carbolic  acid  in 
equal  iiart^T  *ii^d  salicylic  acid  in  unguentum  crejiaoti, 
thirty  to  forty  grains  tcj  the  ounce,  gave  the  best 
re^tilta  ;  although  in  no  instance  liave  they  suceeeded 
in  effecting  a  complete  cui'e,  the  growth  invarrjibly 
recurring  in  the  seal's  ?9i>on  after  discouti nuance  of 
treatment.  Maitland  recommends  the  rapeated  «ipp1i- 
cation  of  Vienna  piste  followed  by  bone  acid  poidticea. 
Mercury  and  iodide  of  poUissiuni  arp  u^leEes^, 

Judging  from  its  relatively  ai»j>erticial  nature  and 
close  re^Mnblaiice  to  luptiB,  it  seems  probable  that 
ulcerating  granuloma  would  prove  amenable  to  some 
form  of  radio-therapy. 
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ORIENTAL   SORE. 


Definition.— A  specific  ulcerating  granuloma  of 
the  skin,  endemic  within  certain  limited  areas  in 
many  warm  countries.  It  is  characterised  by  an 
initial  papule,  which,  after  scaling  and  crusting  over, 
breaks  down  into  a  slowly  extending  and  very  indo- 
lent ulcer.  Healing  after  many  months,  it  leaves 
a  depressed  scar.  The  sore  is  inoculable  and,  to  a 
considerable  degree,  protective  against  recurrence. 

Oeo8:rapiiical  and  seasonal  distribution.— 
Among  the  endemic  places  may  l>e  named  Morocco, 
the  Sahara  (Biskra,  Gafsa),  Egypt,  Crete,  Cyprus, 
Asia  Minor,  Syria  (Aleppo),  Mesopotamia  (Bagdad), 
Arabia,  Persia,  the  Caucasus,  Turkestan,  India 
(Lahore,  Multan,  Delhi,  etc.).  Locally,  Oriental  sore 
is  often  called  after  some  town  or  district  in  which 
it  is  specially  prevalent ;  thus  we  have  Delhi  boil, 
Bagdad  boil,  and  so  forth.  It  is  mucii  more  common 
in  cities  than  in  the  country.  In  Bagdad  few  escape 
an  attack ;  visitors,  even  of  a  few  days  only,  are 
almost  certain,  at  particular  times  of  the  year,  to 
contract  it.  Juliano  describes  the  diseiise  as  being 
common  in  Bahia,  Brazil ;  the  name  Oriental  sore, 
suggested  by  Tilbury  Fox,  is  therefore  no  longer 
quite  appropriate. 

According  to  Hirsch,  in  the  tropics  this  form  of 
ulceration  is  specially  prevalent  about  the  commence- 
ment of  the  cool  season  ;  in  more  temperate  climates, 
towards  the  end  of  summer  or  beginning  of  autumn. 
Years  of  prevalence  may  be  succeeded  by  years  of 
comparative  rarity  ;  possibly  in  harmony  with  altered 
sanitary  conditions.  In  Delhi,  for  example,  in 
1861  from  40  to  70  per  cent,  of  the  resident 
Kuropeans  were  affected  with  the  local  sore;  on 
certain    sanitary   improvements    being   effected,    the 
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frequency  uf  the  dinease  was  immediately  matermllj 
reduced. 

Sjiiipl0lU6<— Oriental     !$ore    eonimenees    an    a 

mi  nut*',  itt;hing  papule  whicli  t^nds  to  ex^miid  j^ionio 
what  AS  a  sliotty,  congested  iafi  It  ration  of  the  derma. 
After  a  few  days  the  surface  of  the  papule  becomes 
eo%^ered  with  tine^  papeiy  scales.  At  fii'st  these 
scales  are  dry  and  white  ;  later  they  are  moister, 
tliicker,  hrownerj  and  adherent.  In  this?  way  a  cru«t 
is  formed  which,  on  fnlHug  of!',  or  on  l>eiiig  scratched 
o&\  uncoverH  a  shallow  ulcer-  The  sore  now  slowly 
extends,  discharging  a  scjinty  ichoi*ous  material,  wliit-h 
trom  time  to  time  may  l>ecome  inapis&ated  and  cruKt 
over  the  sore,  which  c*>iitinue3  to  spread  undei-neatli. 
The  ulcer  extends  by  tlie  erosion  of  its  perpeiidicufiir, 
sharp-cut,  and  jagged  edge,  which  ia  surrounded  by 
II  slight  or  more  coiiHideraWe  areola  of  congestion. 
The  surface  of  the  ulcer  is  irregular.  Any  granuJu- 
tions  which  form  speedily  break  down,  Hubsidiary 
sores  may  arise  around  the  parent  ulcer,  into  whicli 
they  ultimately  merge.  These  sores,  usually  alxjut 
an  inch  or  m  in  diameter,  in  process  of  time  may 
come,  in  some  instances,  to  occupy  an  area  several 
inches  across. 

After  a  variable  period,  ranging  from  two  or 
three  to  twelve  or  everj  moiii!  months,  liearling  set** 
in.  Granulation  is  slow  and  frequently  interrupted. 
Often  it  commences  at  the  centre  whilst  the  ulcer 
may  be  still  extending  at  the  edge  ;  often  it  m  ejected 
under  a  cimst.  Ultimately  a  depressed  white  or 
pinkish  cicatrix  is  formed.  Contmction  of  the  scar^ 
particularly  if  it  liap|iens  to  l>o  on  the  face,  may 
cause  considemble  and  un^iightly  deformity. 

Oriental  sore  may  be  single  or  multiple.  Two  or 
three  are  not  uncommon  ;  in  rare  instances  as  many 
us  forty  have  Ijeen  counted  on  the  same  patient. 
They  are  mostly  situated  on  uncovered  parts— h amis, 
feet,  arniH,  legs,  and,  especially  in  young  children,  on 
the  face  ;  rarely  on  the  trunk  ;  never  on  the  palms^ 
soles,  or  hairy  ncalp. 
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Dr.  Sturrock,  who  practised  in  Bagdad  for  four 
years,  informs  me  that  in  rare  instances  the  disease 
recurs  more  than  once,  but,  as  a  rule,  the  sores  of  the 
second  attack  do  not  break  down.  He  has  also  seen  a 
chronic  type  of  the  disease  which  may  recur  and  per- 
sist for  several  years  and  be  associated  with  deposit  in 
testes,  in  mucous  membranes — such  as  the  urethra  and 
moutli — and,  also,  with  a  chronic  form  of  dactylitis. 

In  a  very  few  instances  the  initial  papule  does 
not  proceed  to  ulceration  but  pereists  as  a  scaling 
or  scabbing,  non-ulcerating,  flattened  plaque — ^just  as 
sometimes  happens  in  the  case  of  the  primary  chancre 
of  syphilis.  Occasionally,  from  contamination  with 
the  virus  of  erysipelas,  of  sloughing  phagedtena,  or  of 
some  other  infectious  acute  inflammatory  skin  disease, 
the  primary  lesion  may  become  complicated  and 
correspondingly  modified,  and  perhaps  a  source  of 
serious  danger.  Otherwise,  Orient'il  sore  is  trouble- 
some and  unsightly  rather  than  painful  or  dangerous. 

Hif^tologry;  aetloloify, — Section  of  the  papule 
displays  an  infiltration  of  the  derma  by  a  mass  of 
small  round  granulation  cells.  These  lie  between  the 
elements  of  the  tissues,  particularly  about  blood- 
vessels, lymphatics,  and  swe^it  glands  ;  towards  the 
centre  of  the  lesion  they  completely  replace  the 
normal  structures.  Various  micro-organisms  have 
been  described  in  association  with  Oriental  sore.  By 
staining  sections  in  gentian  violet  and  afterwards 
partly  decolorising  in  sjiirit,  Cunningham  and  Firth 
found  c(M*tain  violet-stained  bodies,  varying  in  size 
and  grouping,  in  a  proportion  of  the  infiltrating  cells. 
These  bodies  Cunningham  was  inclined  to  regard  as 
})arasites.  Riehl,  however,  looks  upon  them  as  the 
result  of  a  hyaline  degenei*ation  of  protoplasm,  and 
advances  a  claim  for  certain  micrococci  which  he 
found  in  great  profusion  in  the  granulation  cells. 
Othc^r  observers  have  likewise  found  micrococci  in 
the  tissues  ;  but,  so  far,  inoculations  from  cultures 
have  failed  to  produce  the  sores.  As  the  disease  has 
been  proved  to  be  communicable  to  the  lower  animals 
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(m  well  as  lo  man)  by  inoculation  of  the  Lliacharge 
from  the  surface  of  tha  ulcers,  there  can  Ije  lit  tie  j 
douht  tluU  ill  Oriental,  sore  the  diiicharges  contain  the 
ipecilic  i^eriii  ;  and,  as  HiehFi^  niicro^'occus  did  not 
ctmununicftte  the  true  type  of  sore,  it  is  proUiblp  that 
the  genu  has  yet  to  be  discovei'ed. 

In  what  wn}\  under  natural  conditions,  the  para- 
site enters  the  tiHHues  it  is  as  yet  impossible  t(j  state 
definitely*     Not  improbably  it  is  conveyed  by  flies  or 
other   biting   insects^  and    by  them    either   inKert^^dl 
into  the  skin  or  applied  to  some  pre-existing  woundJ 
or  sore.    Dogs  are  known  to  be  subject  to  the  dis*^»ae  jj 
it  must  not  be  overlooked  that  in  them  may  lie  an 
important  source  of  infet^tiou. 

As  a  rule,  second  attacks  do  not  oi^cur.  Observing 
thi»,  the  Jews  of  Bagdad  at  one  time  practised  i»n 
their  young  elnldren  Oriental  sore  inoculation,  select- 
ing for  the  purpose  some  part  of  the  body  habitually 
CO  veiled  by  the  clothes.  Tliey  designedly  foreiiUilled 
by  natural  agencies  the  infection  which  experience 
Ii&d  taught  them  to  regard  lis  inevitable,  and  thereV*y 
avoided  an  ugly  acar  on  the  faces,  hands,  or  arms  of 
their  children* 

Neither  race,  nor  Bex,  nor  age,  nor  ocoupation,  nor 
social  condition  intiuences  susceptibility. 

TreatitK'^iil,  —Some  have  advocatefl  destruction 
of  the  primary  [nipule,  and  even  of  the  ulcer,  by  caustics 
or  by  the  actual  cautery.  It  is  doubtful  if  sneh  a 
measure  would  pn.»ve  eSective.  A  knowledge  of  the 
nature  and  natural  progress  of  the  diit^^ase  suggests  a 
protective  and  soothing  rather  than  an  irritating  line 
of  treatment.  A  dressing  with  some  mild  antiseptic 
ointment,  as  of  iodoform,  boracic  or  salicylic  acid,  is 
indicat-ed.  Dr.  Andrew  Duncan  informs  me  that  in 
India  he  has  seen  these  sores  treated  with  great 
succ^s  by  bandaging  over  them  a  piece  of  thin  sheet 
lead.  Tonics  when  tlie  patient  is  anseinic  or  debili- 
tated, attention  to  the  general  health,  change  of 
climate  should  the  ilisoase  persist  beyond  the  usual 
time  for  cicatrisation,  are  indicated. 
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SECTION    V.-ANIMAL     PARASITES 
AND    ASSOCIATED    DISEASES. 

CHAPTER      XXXVIII. 

I.     PARASITES     OF    THE    CIRCULATORY    AND    LYMPHATIC 
SYSTEMS. 

THE    FILARI/E    SANGUINIS    AND    FILARIASIS. 

■listoiT^,-  -Our  knowledge  of  this  subject  dates 
from  the  discovery  by  Demarquay,  in  1863,  of  an 
embryo  nematode — Filar ia  nochirna  in  the  milky 
fluid  from  a  case  of  chylous  dropsy  of  the  tunica 
vaginalis  (p.  593).  Later,  in  186G,  Wucherer  found 
the  same  organism  in  the  urine  of  a  number  of 
cases  of  chyluria.  In  1870  Lewis  made  a  similar 
observation  in  India,  and  in  1872  discovered  that 
the  blood  of  man  was  the  normal  habit-it  of  this  em- 
bryo parasite,  which  lie  named,  acconlingly,  Filaria 
sarujuinis  hominis.  Since  that  time  the  subject  has 
rapidly  expandtKJ,  and  its  great  practical  importance 
in  tropical  pathology  is  now  recognised. 

^oiiiendature. — The  writer  has  pointed  out  that 
Lewis's  filaria  is  not  the  only  blood-woim  in  man, 
and  that  the  human  circulation  is  the  habiiat  of 
embryos  of  no  fewer  than  four,  possibly  of  five  or 
even  more,  distinct  species  of  nemat(xles.  In  con- 
sequence of  this  discovery,  it  has  bi'cn  deemed  ad- 
visable to  modify  the  original  name  of  Lewis's  iilaria. 
This  I  have  proposed  to  call  Filaria  yiocturiui,  Fig.  6^, 
a.  Other  filaria;  of  the  blood  I  have  named  Filaria 
diurtia,  Fig.  64,  b ;  Filaria  perstaas,  Fig.  G4,  e ; 
J  J 
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Fiinriti  Dt^marffHau,  Fig.  *>4,  ^'  .  Fiiarift  0^ar*ih 
Fig«  64,  d  (ft  *l«mbtful  Mjiecle^l ;  and  n  sixth,  whii-'h 
inaj  or  may  riot  !*e  counectetl  with  luib  of  the  two  Jattt, 
I  bave  allied  Fiiaria  MaffftUiUr^i^  after  its  desenber. 


FJ«,  (it,-(i*i  FaiMtu  MMf^iinm  *  OW;  \b)  F.  *HnrnHt  Arncft  k  300:  i^  f, 
ftmrtf^iimi*  »U  Vliiiwol  X  800;  (d)  F,  OsMrili  hud  #",  |«rx(a«it, 
(kn.(%li  Olltniiii  »  «00 ;  (f)  K  jitrrirtiw,  Africa  x  300, 

More  ret-ently  I*r  Prcmt,  of  Bierm  Ijeone,  has 
tksmbed  vet  iuiotlior  liloocl-worm  iiJider  I  be  iiajn@ 
Filftria  fjif/rm  {Br it  3M,  Junr.,  Sept  2Llth,  H*02). 

y'Afi^*  paihohjijicitl  importrnKic. — Only  one  of  ihe^c 
]>arasitt'5,  so  far  as  we  know  at  preseiiti  ap|M^nprii  to 
have  iniixjrtHnt   fiatholog-ical   Ijoaringia — Fihirm  not- 
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turna^  the  embryonic  form  of  Filarm  Bancrqfti,  a 
mature  parasite  inhabiting  the  lymphatics  of  man. 
As  regards  the  others,  we  have  no  knowledge  of  any 
pathological  significance  they  may  possess.  There  can 
be  no  question  of  the  importance  in  tropical  pathology 
of  the  parental  form  of  Filaria  noctiirna  ;  there  is 
abundant  reason  to  believe  that  it  is  the  cause  of 
endemic  chyluria,  of  various  forms  of  lymphatic 
varix,  probably  of  tropical  elephantiasis  arabum,  and 
of  other  obscure  tropical  diseases. 

FILARIA  NOCTURNA  {FUaria  Bancrofti), 

Oeog^raphical  distribution  and  preva- 
lence.— The  geographical  distribution  of  Filaria 
noctunia  is  very  extensive.  It  has  been  found  as  an 
indigenous  parasite  in  almost  every  country  through- 
out the  tropical  and  subtropical  world,  as  far  north 
as  Spain  in  Europe  and  Charhiston  in  the  United 
States  of  America,  and  as  far  south  as  Bris- 
bane in  Australia.  In  many  places — South  China, 
for  example — quite  10  per  cent.,  and  in  other 
places  half,  of  the  population  harbour  it.  I  have 
ascertained  that  it  is  probable  that  one-third  of 
the  inhabitants  of  at  leiist  one  district  in  India — 
Cochin — carry  blood  tilarice.  I  also  iind  that  in  some 
of  the  South  Sea  islands — Samoa,  for  example — fully 
one-half  of  the  people  are  ati'ected  in  this  way.  Thorpe 
has  shown  that  in  t\\v.  Friendly  Islands  32  per  cent, 
of  the  people  harbour  the  filaria.  We  have  similar 
testimony  as  to  the  great  frequency  of  the  parasite  in 
Madras  from  IVFaitland  and  others,  in  Denierara  from 
Daniels,  in  several  of  the  West  India  Islands  ivoin 
Low,  in  West  Africa  from  Annett,  Dutton,  and 
Prout.  Doubtless,  if  diligently  and  systematically 
sought  for,  it  could  be  found  in  most  tropical 
countries. 

Demonstration  of  blood  filnritr.-  -Whoever 
would  investigate  the  subject  of  iilariasis  will  find 
that,  in  order  practically  to  comprehend  the  subject 
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and  to  provid*^  himaelf  witli  abundmit  inaterml  for 
oljservation^  it  b  advisable  t-o  make  fijiiteraatic 
exatu illation  of  tlie  blood  of  tbi?  inhabitants  of  some 
district  in  wliioli  efephantia&is  la  enJt^inie.  If  this  be 
dotiej  the  obsfervtjr  in  sure  to  come  acnfss,  iiooner  or 
laU*r,  cases  in  which  FUarla  tiocturna  altomifls,  aiid 
also  of  the  tliaefise^  to  which  it  gives  rise* 

Tethm^H^.  -  I  rueomm*/nd  the  following  pro<M*dure  h»  likely 
t*>  supply  thi?  iiiv@!«ti|^tor  not  only  with  laatciriui,  but  tilao 
with  much  useful  iiifortiuitioa.  Lot  him  vifiit,  i&tti  m  ihg 
tvfnmff,  i^Dint!  hixipLtiiL,  or  prtB^im^  or  other  ^tabtiahmcnl  whuire 
hi>  tiain  have  lai  opporttmiiy  of  ciamiaiag  the  inm&tei),  aod  lot 
hi  111  procure  ulidtis  of  tho  hJot>l  of,  #iiyi  100  persoit^.  The 
*i!idc»  ar*s  cofiv^nJontly  prt^jiarod  by  pricking  the  llng^^r  of  each 
por^n  ill  turn,  transferring-  larg<5  drop&  of  tho  blfx)d  m  oh- 
tJiincd  to  oiNlinnry  microscgpfj  »ljp&  by  (simply  dabhtng  thtj 
ci'iitro  of  |l>4s  iUp  on  the  blood,  Tho  blood  h  then  aprejid  out 
with  iL  nwdlo  so  «»  to  covur  La  a  modoratoly  thin  film  about  n 
iiquJtru  int'li  of  uuti  Murfaco  of  Mttfh  slip,  Eaich  alip,  &\j  aoon  as 
the  blood  i^  iprt^nd*  t^hotild  ho  laid  on  itjs  uncharged  aurfucv  on 
H  »(HOoth»  Icvol  stirfucc  unlil  dry :  it  ifl  thea  kbeU^  and  put 
Hiiido.  One  pr«fpar*tion  of  this  dvaeription  may  ho  made  fiS)m 
I'Di*  h  ptrpton,  who  nhoiild  lie  selGOtod  simply  as  a  reptioseata^ 
live  of  tho  gtm^nil  population,  and  ther^jfore  urr^poctive  of 
hiii  Wiag  pbyiticrtUy  aound,  or  of  his  bdng  tho  »uhjoct  of  any 
pifirticiilar  typa  of  ditiimse. 

The  slidDH  may  bo  osaminod  in  ^'arlowi  ways,  mthor  at  oaco 
or,  if  niorB  I'Onvifaient,  woeka  or  monthi  aftorwards ;  if  kept 
dry  tiny  do  aot  Bpoii  A  convunitrnt  plan  iti  to  dip  the  tilide*^ 
without  pri3viou«  lixin^^  in  Hr  wetk  ftfilutkm  of  fuchiiinc— about 
three  ur  toiirdntps  or  mort'  of  lh<j  satural^'d  alcohol tc  oohition  to 
thy  ouace  of  wntcr.  Thty  iire  loft  in  tho  Btain  for  jibiut  «n  hour, 
.ind  th*m  I'xjiniincd  wet  and  without  eovf  r-glwiifl.  If  the  slido* 
iin*  old,  thry  iiwy  lUiin  too  deeplj* ;  in  this  mnu  tb»^y  rimy  bu 
jiialirilly  di't'ohinnod  in  w.^sik  wtxtfic  add-tww  nr  three  drops 
t*j  the  oanto  of  wnier— «ind  afterwrird*  wnshud.  nlos, 

if  pi  need  ill  wiit<?r  for  a  few  minutc^a  until  the  i.  i  ij 

diathfirgod,  show  tho  lilaria  very  well;  it  >i  aavs^rvm^  now- 
i.ivijr,  fur  the  novioo  tit  this  injrt  of  work  lu  mm^  rn  the  JiiTit 
instaneo,  tho  fucbaine  method  d^^^ribed  ;%lntve 

Another  pkn  m  to  fix  the  blood*film  with  aWhol,  and 
then  to  stain  hy  ruiininjF  on  a  few  dni ps  of  satumted  watery 
fHdutioa  of  tnethykno  blue,  wujihing  olf  thft  superliiioui  sUiu 
nfter  half  n  mlniite  and^  if  nt^eftiary^  dm^ihirisiug  with  wciik 
u      '  '     the  wet  alido  13  Ihen  citamincd  with  the  niicrostxiiMJ, 

<  *  previoiift  filing  with  iilcotiol,  the  slido,  after  it  ha« 

di  .r.  .,  .M.v>  Ikj  dipjiod  for  a  low  uoooadH  in  wut43r  »o  sm^  to  wa«h 
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out  the  hapmoglobin,  dried,  and  then,  with  or  without  fixing, 
stained  with  methylene  blue,  logwood,  or  other  suitable  stain. 

An  inch  objective  and  a  mechanical  stage  with  a  parallel 
movement  will  enable  the  investigator  to  pans  rapidly  in  review 
the  whole  of  the  blood  on  the  slide.  In  unfixed  slides,  if  filarise 
are  present  they  will  be  detected  readily  ;  the  haemoglobin  of 
the  blood  corput?cles  being  dissolved  out  by  the  watory  stain, 
the  white  blood  corpuscles  and  any  filariso  that  may  be  present 
are  the  only  coloured  objects  visible  on  the  slide,  and  therefore 
at  once  catch  the  eye. 

In  any  district  in  which  the  filaria  is  moderately  common, 
out  of  100  slides  prepared  in  this  way  from  as  many  individuals, 
probably  eight  or  ten  will  be  found  to  contiiin  the  panisite. 
When  filariw  have  been  detected,  the  persons  from  whom 
the  parasite-bearing  slides  came  may  be  used  afterwards  as  a 
source  of  supply  for  further  examinations  and  study. 

DetnofisiratioH  of  living  Jiiaria. — When  it  is  desired  to 
study  the  living  filaria,  all  that  is  necessary  is  to  make  three  or 
four  ordinary  wet  preparations  of  the  blood  of  a  filaria-infected 
person  —  making  them  during  the  evening  or  night,  and 
ringing  the  cover-glasses  with  vaseline  so  as  to  prevent  the 
slidtjs  from  becoming  dry.  In  such  preparations  the  filaria? 
keep  alive  for  a  week,  or  even  longer,  and  can  readily  bo 
detected  by  their  movements,  an  inch  or  half -inch  objective 
being  used  in  the  first  instance  as  a  gearcher. 

Permanent  preparations. — Permanent  propanitions  may  be 
made  by  fixing  very  thin  films  of  blood  with  alcohol  or  heat, 
staining  with  methylene  blue,  cosine,  (^tc,  and  mounting  in 
xylol  balsam.  It  is  generally  advisable  before  fixing  to  wash 
out  the  hicnioglobin  with  water  or  very  weak  acetic  acid.  liOg- 
wood  is  porhajvs  the  best  stain ;  it  brings  out  the  sheath  very 
distinctly,  and  picks  out  the  nuclei.  Double  staining  with 
cosine  and  logwood  shows  very  well  the  stiuctuie  of  the 
iinisculo-cutaneous  layer  of  the  worm,  in  addition  to  other 
anatomical  dct'iils. 

De^ieription  of  embryouic  form. — Examineil 
in  fresh  blood,  Filaria  nocturna  (Fig.  65)  is  seen 
to  be  a  minute,  transparent,  colourless,  snake-like 
organism,  which,  without  materially  changing  its 
position  on  the  slide,  wriggles  al>out  in  a  sUvte  of 
great  activity,  constantly  agitating  and  displacing  the 
corpuscles  in  its  neighbourhood.  At  first  the  move- 
ments are  so  active  that  the  anatomical  features  of 
the  filaria  cannot  Ikj  made  out.  In  the  course  of  a 
few  hours  the  movement  slows  down,  and  then  one 
can  see  that  the  little  worm  is  shaped  like  a  snake  or 
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an  eel ;  tlmi  is  to  say,  that  it  la  a  long,  sleDilcri  c*ylln^ 
dricalorgatiiam,  having  one  e?  t  remit j  abruptly  roumlad 
off,  and  the  other  for  about  one-fifth  of  the  entire 
length  gradually  t4i}>ered  to  a  fine  point.  On  fneasure* 
ment,  it  is  found  to  be  about  \^  of  an  inch  in  length 
^7  ^^6^  ^  Wins  o^  ^^  ^^*-^  ''^  diameter— about  the 
diameter  of  a  red  blood  eorpn^ch. 

When  examined  with  a  low  power,  it  &p|>eai's  to 
be  structureless  ;  with  a  high  fiower  a  certain  amount 
of  structure  can,  on  close  scrutiny,  be  made  oiiU  In 
the  first  place,  it  can  Im  seen  that  the  entire  animal 
ifl  enclosed  in  an  exceedingly  delicat€%  limp,  structure- 
less saek,  in  which  it  moves  backwards  and  forwards 
(Fig*  65,  a).  This  sack,  or  *"  a  heat  I*,*'  as  it  is  gent^rally 
called,  although  clasely  applied  to  the  body,  is  con- 
siderably longer  than  the  worm  it  encloses  ]  so  that 
tliat  part  of  the  sack  which  for  the  time  being  m  not 
occupied  is  collapsed  and  ti-ails  after  the  heiid,  or 
tail,  or  both^  as  the  case  may  be.  It  can  bci  seen 
also  tliatj  about  the  pmst+Mior  |mrt  of  the  middle  third 
of  tlie  paiusite,  there  is  what  appears  tt)  be  an  irregular 
aggregation  of  gmnular  material^  which  by  suitable 
staining  can  be  shown  to  be  a  viscnj*  ofssome  sort  (65,  b). 
This  organ  rtins  for  some  distance  along  the  axis  of 
the  wurm.  Furtlier,  if  a  high  power  1x3  uaeii  a  chisel}* 
setj  very  delicate  transverse  stria t ion  eau  1m*  (lc*t4)«ctrd 
in  the  nmsculo-cutaneous  layer  throttghout  the  entii^e 
length  of  the  animal  Besides  this,  if  carefully  looked 
for  at  a  point  about  one-tifth  of  the  entire  length  of 
the  organism  backwards  from  the  hejul  end^  a  shining, 
triangular  V-shaped  |)atch  (G5,  r)  is  always  visible. 
What  may  bo  this  V  npot  is  brought  out  by  very  light 
stiiining  with  dilute  logwood.  The  dye  brings  out  yet 
another  spot  {65,  d),  similar  to  the  preceding,  though 
very  much  smaller  ;  this  seeotid  spot  is  situated  a  ?*hort 
distance  from  the  end  of  the  tail.  The  former  I  have 
designated  the  "  V  spot/'  the  latter  the  **  Uil  aptit" 
These  spots  are  probably  connected  with  «levelopment, 
the  V  spot  being  the  rudiment  of  the  future  water- 
vascular  syst^jm,  or  perhaps  of  the  generative  organs, 
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the  tail  spot  that  of  the  anus,  or  cloaca  and  posterior 
part  of  the  alimentary  canal.  The  spots  (65,  c,  d)  are 
not   stained    by  strong    logwood   or  by   the   aniline 
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V'v^.  r>5.— Anatomy  of  Filaiia  iiocturiia. 
a  II,  siM»:itli :  b,  rrntral  vi^o^l8    r,  V  ^imt ;  J,  tail  Kixtt. 

dyes.  Staining  with  logwood  also  shows  that  the 
body  of  the  little  animal  is  principally  composed 
of  a  column  of  closely  packed,  exceedin«^ly  minute 
cells  enclosed  in  the  transversely  striated  musculo- 
cutaneous  cylinder;  at  all    events,  many  nuclei  are 
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tliembj   rendered    visible.       Dr,    Low   has   reoeiiUy 

pointed  out  to  me  that  the  hreak  seen  in  all  staineU 
specimenB  in  the  central  column  of  nuclei  o<^eurs 
at  ft  jM>int  slightly  anterior  to  I  ho  ant-erior  V  spot. 
Til  is  break  ctin  only  be  recsognised  in  stninetl  pte- 
parfbtions. 

When  the  moYements  of  the  living  lilana  have 
alinof^t  ceased,  by  careful  focussing  it  can  he  seen  tliafc 
the  heml  end  iaconst^antly  being  covered  and  uncovered 
by  a  aix -lipped ^or  hooked — and  very  dcliujiti^  pre* 
puce ;  and,  moreover^  one  can  ^onietinies  see  a  short 
fang  of  extreme  tenuity  suddenly  shot  out  from  tlie 
uncovered  extreme  cephalic  end,  and  as  suddenly  re- 
tracted {Fig.  Mi^  e^  d), 

FllarfHl  period  let  I}'. — A  sinj^^ular  feature  in 
the  life  of  the  embryo  filaria  is  what  is  known  as 
**filamd  periodicity.** 

Jf  under  ordinary  conditions  of  health  and  habit 
the  bltKxl  W  examined  during  the  day,  the  parasite  is  j 


(^ 


rai^ely  seen,  or,  if  it  be  seen»  only  one  or  two  sjiecimens 
at  most  are  encount-ei^ed  in  a  ulidn.  It  will  be  found, 
however,  tliat  as  evening  approaclie^  eonimenciiig 
ftlKJtit  5  or  0  o'clock  I  the  til  aria*  begin  to  enter  the 
I>enphcral  circidation  in  gradually  increasing  numbers. 
The  swarm  goes  on  increasing  until  al*oat  mid- 
night at  which  time  it  i^  no  unusual  thini;;  to  find 
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as  many  as  three  hundred,  or  even  six  liundred, 
in  every  drop  of  blood;  so  that,  assuming  that  the 
parasites  are  evenly  distributed  throughout  the 
circulation,  it  may  be  inferred  that  as  many  as  forty 
or  fifty  millions  are  simultaneously  circulating  in  the 
blood-vessels.  After  midnight  the  numbers  begin 
gradually  to  decrease  ;  by  8  or  9  o'clock  in  the  morn- 
ing the  filarite  have  disappeared  from  the  peripheral 
blood  for  the  day.  This  diurnal  periodicity  is,  under 
normal  conditions,  maintained  with  the  utmost  i*egu- 
larity  for  years.  Should,  however,  as  Mackenzie  has 
shown,  a  filarial  subject  be  made  to  sleep  during  the 
day  and  remain  awake  at  night,  the  periodicity  is 
reversed  ;  that  is  to  say,  the  parasites  come  into  the 
blood  during  the  day  and  disappear  from  it  during 
the  night.  It  cannot  be  the  sleeping  state,  as  some 
have  conjectured,  that  brings  about  this  periodicity, 
for  the  ingress  of  the  filaria?  into  the  peripheral 
blood  coinmonces  three  or  four  hours  before  the 
usual  time  for  sleep,  and  the  e^cress  several  hours 
before  sleep  is  concluded,  and  this  ogress  is  not  com- 
plete until  several  hours  iifter  the  usual  time  of 
waking. 

No  reasonable  explanation  of  the  cause  of  filarial 
periodicity  has  yet  been  given.  A  recent  opportunity 
has  enabled  nie  to  ascertain  that  during  their  diurnal 
temporary  absence  from  the  cutaneous  circulation  the 
filariai  retire  principally  to  the  larger  arteries  and  to 
the  lungs  (Fig.  G7),  where  during  the  day  they  may 
be  found  in  enormous  numbers. 

Tho  pati<'nt  on  whom  this  obs«!rvation  was  made  wur 
the  subject  of  lymph  scrotum  and  varicosi-  jLjfioin  glands. 
His  blood  contained  largo  numlKTs  of  <'Tnbry()  lilaria^  which 
oxhi])ited  th(»  anatomical  features  and  periodicity  charac- 
teristic of  /'.  noctnrr,a.  One  morning  lie  committed  suicide 
by  swallowing  a  largo  quantity  of  dilute  hydrocyanic 
acid.  Death  was  almost  instant<in<>oue.  At  tho  post-mortem 
examination,  made  six  hours  later,  a  huge  lymphatic  varix 
was  found  occupying  the  judviaand  back  jjartof  tho  abdominal 
cavity.  In  the  dilated  lymphatic  vessels  many  adult  filaria' — 
F.    liancroftx — were  found.     The  distribution  of  the   embrj'o 
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filarito  was  studied  by  counting  them  in  drops  of  blood 
expressed  from  the  various  organs,  and  also  in  S(.H.'tion8,  The 
result  is  summariised  in  the  following  tables  : — 

P^NrMEKATTON    OF    FIT^\RT.l^.    IN    A    DROP    OF 

BLOOD  EXPRESSED  FROM  THE  P^OLLOWING 

ORGANS. 


<)r>:fan. 


Liver     . 

Spleen    . 

Brachial  v(?n»'  coniites 

Bone  marrow 

Muscle  of  heart 

Carotid  artery 

Lung     . 


,     No.  of 

Aggrt'-!ito  No. 

Avcrajie  jwr 

1     «li.h-s. 

of  Filariii'. 

.Slide. 

3 
3 

2 
1                3 

* 

1 

4 

111 

28 

1 

0 

0 

3 

3():) 

122 

1 

612 

612 

10 

0761 

075 

ENUMERATION    OF    FILARLE    IN   SECTIONS   OF 
THE    FOLLOWING    ORGANS. 


Organs. 

1      No.    of 

Ag;,'rotf.it<>  No. 

A\ira.tj«-  iMT 

1  sections. 

ot  Filiirisi'. 

.Sertion. 

Liver    . 

1        10 

3 

0-3 

Spleen  . 
Kidnev . 

4 

0 

0  0 

13 

1-6 

Brain     . 

1          4 

4 

10 

Muscle  (voluntarv 

•) 

0-33 

II(Mirt  muscle 

08 

17-0 

Lung     . 

0 

301 

50  16 

Lobe  of  ear    . 

1 

0-25 

Scrotum 

0 

00 

In  the  lung  sections  (Fig.  67)  the  filana*  lay  outstretched  or 
variously  coiltd  in  the  vessels,  large  and  small.  In  the  heart 
muscle  thf'v  lay  along  tlie  capillaries  iK'twecn  tlie  fibres;  in  the 
kidneys  th<'y  secnK^d  specially  to  affect  the  ^Vlalpighian  tufts ;  a 
very  few  were  found  in  thr  capillaries  of  the  brain ;  vast  numbers 
were  found  in  smears  from  the  inner  surface  of  the  carotid 
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Arttirieflp  The  pro|>arationfi  afforded  no  expU nation  »»  to  how 
Ihe  filarial  COTstrivt.i  ki  inuifiteiti  lh<?ir  prtsitiim  hi  the  Mixxi 
corr^jnt,  or  aH   tu  the  forc&a  doU^rminiiig  their  jieculitir   dis* 


ss 


tribntioa.  Thinr  ahsonce  fmin  tht^  livr^r  Jinil  sph'tfn  ib  a 
romarbible  fat^t. 

Tlie    moftqiilta  tlie  iiiK^rniPdiiiry  lia<iil  ol 

Fihirui  vocifima, — Sbauld  the  females  of  ct^rtaiii 
species  of  iiif)si|Tjito,  belonging  to  the  genus  Cuhx 
\C.  fttivjmm\  ajiil,  according  to  JameWj  Anaphek^ 
y\.  rtigerrimmf']^  whidi  had  fed  on  the  blood  of 
a  filaria- infested  individual  be  examined  imniediatelj 
after  feeding,  the  blood  contained  in  the  stoinju;h 
of  the  insects  will  be  found  to  contain  large 
mimbera  of  living  tilana\  If  one  of  these  mos<iuit(ie<s 
be  examined  three  or  four  hoars  after  it  has  similarly 
feSj  it  will  be  found  that  the  hlood  oorpuscles  have 
m  great  meaiiure  partetl  with  their  hieinogiobm,  and 
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Uiora^^iu  musi^les  of  the  iiist>et,  aoiQiig  the  tibi-ea 
of  which  they  art?  now  uiovijig  languidly 
(Figsi-  61^  7**,  71),  By  a  emii^ie  of  serial  diHsections 
of  filariiited  mosquitoes  we  can  ascertain  that 
in  the  tJiomx  of  the  insect  the  paiuidite  enters  on  a 
DietamorphusiH  n^liieh  takes  from  sixteen  to  twenty 
days   (longer  or   shorter,  according    to   atmospheric 


Fig.  70, — S*ppt[oih  nf  thmaci^  (uu-^'  les  uf  iiinAi|i:ilt^),  anven  ctnyji!  AHf*r  It  h% 
fed  urm  ttljil"UU»d  jmtlriit^    (frvm  u  iHutvyhiittyntiH  bu  Mr,  S^4UtK) 

ttnii|ic*rature)  to  c^*nip!et€'— a  mebiinorphasis  e ventil- 
ating in  the  formatior*  nf  a  mouth,  of  an  aliinentitry 
e4inHl,  and  of  a  p<?cuH;4r  triloheil  tailj  as  well  as  in  an 
enonnouft  ineroase  in  the  size  (to  ^^  of  an  inch)  and 
activity  of  the  young  pariisite  (Fig.  72a,  ci— /).  Hie 
tihirifle  now  quit  the  ihorax. 

A  few  tinci  thdr  way  Ui  the  alxlomeii,  wll<ire,  in 
properly  prej»arpti  sect  ions,  they  may  occasional  ly  \m 
seen  in  the  tis-sues  aroutid  the  stomach,  and  even 
among  the  eggs  at  the  posterior  part  of  the  altdonien. 
The  vast  iiiajority   pans   forwards  by  the  proLliorax 
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rt 
fAwm  to  the   biise  of  tlie  proljoscls  and  heneatli  tbo 
pimrynv  ami   uiidor-Burface  of   tli©  cephalic   f^rtoglia. 
w 
■ 


Low,  ill  Hoctlons  prepared  at  the  Loudon  School  of 
Tropioal  Medkniie  froru  fihiriate<l  mosquitof-s  stmt  to 
me  hy  Di%  Baucroftj  of  Australia,  has  shoWf^i 
tljat  the  tilaria  in  its  future  progress   finds  its  way 


Via.  71*-  SecU«m  (if  tJiuimcic  tniuicIeA  of  uiEwiiuU^h  iilw*ut  tweUc  tlm^t  JLtimr  I 
U  bfitl   fed  on  «  Ularbtwl  pati^juU    {Fntm  a  ffticntjfhi^itgmiii  frf  Mft.  J 

into  tlie  proboscis;  an  observation  which  hiis  hceni 
confiniied  hy  James  in  India  and  Aimett  and  Button 
in  Wt'st  Africa.  As  pointed  out  by  Graasi,  ite  oxuct 
position  hfi-e  is  the  interior  of  the  labium  (Fig.  72a), 
ApprtretiUy  the  tilariiy  seek  to  emerge  {for  such  must 
he  their  ol»jeet  in  entering  the  prolxjacis)  in  pairs ;  at  all 
events,  in  thosf?  sections  which  I  have  examined,  two 
won  us  were  in  each  ins  tan  ee  found  together,  their 
headw  abreaj*t  of  each  other  and  closes  to  the  tcnnina-. 
tiou  of  the  labium  in  the  labella. 
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The  pamaitw*,  it  wouUi  seom*  may  mmairi  lu  tliis 

position  for  au  inclofiniu^  time.  Awaiting,  it  is  to  b© 
pivKujnpflj  an  oj*pt>rttniity  to  eutt*i*  fv  wtiriii-blooiled 
vt*rrf*!imt,^  h*>sL  whru  the  iui»si|uito  next  feeds  on 
mxch.  Apptirerilly  tbo  tjlarire  can  diHGnmin/rtf?  l>e- 
twef^ii  llesli  fiiuJ  V6getal>le»  for  io  Tm>sqiiitoii3  fed  Ott 
bananas   the   purasity^  \\\\A  not   Ix^eu   deceived  into 


iig. 


passing  into  io  tiiboapitabJu  a  medium  ;  up  Uy  forty 
days  after  the  iiiseet  was  infecti^d,  and  after  many 
itic^alti  of  banana,  they  coubl  Htill  l>e  found  col  ted  up 
iu  the  head  or  stretclied  out  iu  the  hibium/ 

*  Tbt?    enjicFt    imtiire    of    tbe   f>iocv$s   by   ^litolt    Ihe  fmri* 
f  tntirgtsn  from  tiat!  protioa^iiti  uf  tkt!  tni?»i]Ujtii  bna  mri  been  deter- 

fiiUioiL     TliT'      - 'lifkinii  ImvL'  bcfiMVilvniieiML     OmtH]  iuifl«t-tt 

UiJit  wIhsii  f  *  pitJi^t'itH  Ui  liitc\  uii  lljii  Inbiuia  btickliog 

lip  ft#  thf  Jiti  i"   )MnVMwrb*  ci*t(<r  th^"  f^lriTi,  it  cnvck^  on  ita 

iijijier  imrfiici\  jutnl   Lliioygb  ibe  iMl»tiir'  iiod  the   fibLruu 

nnrirgo  iiinl  fbul  tbeir  wjiy  q.1(itij7  tbt)  .  tbe  itiinetiit^ 

tbrwi  biiVL*  iimJt*    AautJtt  ftuJ  Dutt<iii  tw.--.-  that  tWu  li  n 
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These  observations  almost  pro^Ci  ttiat,  like  tbe 
niaUria  pamsite,  the  filaria  is  introdufed  into  iXm 
human  dulimti?e  boat  by  mosquito  bite.     Whether  it 


'I.  M.  ttf  lr'il«ii:i«;  h.  iftbium  V  €.  H^\Xm. ;  d„  iiAiv  dI  bfjiupbtmii;  #,  dart  of  ^t^nonit 
^(Is'^f  gkbd;  /^/^.t^ithmEicifiiii^^t^ti  ;  ^^^,  rye;  A^ ccHopiuf tt*  \j.i'\»T^Ti4f%\ 

may  obtain  an  entrance  hj  any   other   chttntie]   or 
medium  it  would  be  hard  to  prove  and  rash  to  deny, 

weak  point  in  the  cihitinouii  Hkcleion  of  the  liibitun  jtiat  where 
tbe  hibelU  urn  joitited  od^  tiuil  axiggett  that  it  i«  nt  this  w^»k 
point  the  immsfitcs  e»»p&  ^nibon^  ohwrviug  that  the  filnriit* 
(if^  nometiineii  found  in  tJie  |j<ilp  m  well  »a  in  the  labmnj,  eon- 
i^i\tt%  tliat  the  Utter  fKHtitum  m^j  be  im  otcidLMitHl  hti*! 
unenfeential  »»  tlie  former,  artil  that  the  noi-mal  metbcHi  of  escAfie 
in  hy  poniitrntLou  of  the  eoft  or  ccphtiLic  |iortion  of  the  phiiryiaJi 
mid  to  down  the  channel  bc^twecn  liibrxvin  anit  hjpQpharynx  into 
th»  wound  of  the  akin. 
K  K 
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That  the  young  filam  can  live  in  water  for  a  time  is 
oertaio  ;  it  is  eoneeivable  that  some  of  them,  such  as 
those  which  at  the  corn  pie  Lioti  of  their  atage  of 
deYelopiiient  in  the  mos*[uito  fiiiii  their  way  Into  this 
abdatiien  of  the  insects,  lu&y  Dsca|ie  Into  water  when 
the  moequito  lays  )ier  eggs  or  dies** 

Tif'hn  tqvr. — Mr.  Max  Cnh^nbmiii  made  far  QQu  liMsautifiil  jwctionii 
LtluAtniting  the  inotamorphosis  uf  the  filari*  in  mcwiuiicj  hv  tbe 
fyllowiiig  tcdiriiquc*  Tht  iit*fcti»  prptervetl  in  glyot'rinu,  w&re 
Knkeil  ill  dilutf?  ac*?tic  »cifl  fi  |wr  evnU  for  ani}  dtky  only  ;  then  in 
f^jriTijilin  ZAi  [ler  ct-nt^,  wiiter  50  pcf  cent.  fi>r  one  ilfty  ;  ri<*itt  iu  t\t- 
Mtlut^aJeohcil  forotte  ilay  ;  fthnofiUr  ntcohdl  ai^il  etJ  •'  raritt 

Mhi.' ilay  ;  BtiftUyuieielloulinfiir  o[ierIii)'p    They  we r>  iriccl, 

ttWni!  in  utrDDje  humiiittisyliii  for  twi»  ]iuun»k  dcci  1 .....  41  ikcid 

hy»lrt»clikiric  (1  ^>er  peiit/(  iitMl  *W*hol,  wubJh^  in  wal«r,  piwaH 
through  imiUiw  odf  .lylul,  imU  muuutoil  in  n  viol  bAl«%ii}*  FimlSli 
M.'cUciiit  Are  oof  11  eu<x««h. 

In  irorkmg  witb  fro«!i  mowiuitoM,  all  that  i»  noccjifAry  is  to  ttia^e 
ttfj  tha  thdrax  of  the  Intact  with  ikLH^Llctf  iu  tuinusil  nnlt  iH»ltitioi^ 
andf  after  rert^ovini^  the  conrBc  frngmciitu  of  thu'  tntc|fumc'tii4  of  the 
tnoetc] ti Ho,  {ipply  Ih  L-cJ^i'trii^biSM  0,1^1  IiIacu  uiider  au  iui:h  objf;cti¥i.% 
The  ftlttrin.'  ikve  reiiulily  dttcoted.  If  thr  »lii!c>  k  ilritil,  fixL'il.  anil 
HtAtneil  with  a  wattry  kitlntioti  uf  wuine  niiilim)  ih  y  or  with  hjjj- 
vrmttl,  uiHJ  inuiinteil  in  xylul  Ijtaisam,  lK.'niitifu!  |teiiiiiktiviit  pr4?piuii- 
tidiiiK  will  PttHily  kw  ithtAmM. 

However  introilticeii  into  th*?  human  body,  the 
filttria  finds  itj*  way  into  the  lym|ihati<ja,     Arrivefl  in 

*  In  my  original  dhm?n'«tiotiB  on  this  Hiibjuct  in  IKTO  iiii*l 
l*i«3  {Tmn*.  Lhinttn  ^m.,  18«:1}  1  AUjijiutwd  thnt  filarial  mt^tifc. 
inur|ihoai»»  so  far  tu  th**  nn^qmUf  wim  otjiiPPiiHHl,  im  wmplcipcl  in 
fi^iin  dn  t«  jHfvcii  thw».  Thia  I  now  bLHeve  wiia  t-uo  Jihurt  an 
*"vtiniiVti\  Biincryft.  (/MVPri.  *tf  TrufK  Mni.^  iHtJl*)  his  lut*Iy  iho^li. 
that  it  b  Ui<Li-«eoj)  to  fWd  the  eKim.TimcntAi  mi^EUito  (nt  fvll 
iivirnti«,  V.  fiitttjaiiy\,  sf.  ;ia  tii  kn'p  it  iilivi'  fur  At  luimt  ai.vtoun  ibiyv, 
t<N  obtain  tlir*  till '  '  rphtwiiB.    I  havr>  littk"  iloubi 

now  tljftt  thi-  hi^'  ^fttiona  winc  iiuulu  bad  f«l  ' 

TV...    ^,.n.    with' ...  ."..  .'  ...^  .x^..,.  .i  it,  itftt;r  tWif  m*Miliin  tho 
.  itit-nt,     Jlnncrolt  hiLu  jiijown  that  hy  jno|ior  fet'iling  [lie 
I  ii  t  for  th*'  jiuqKwt^li  tnuN(iuito<.'«  iniiy  h^  k-^pt  ii.Hvd  fnr 

fct\i;i*il    njuuth^,   any  tikriit]  they  hnppeu  to  liarbonr  • 
alive,  but  nut  fMiviiLuuiiig  in  iUv»3lo|>mi'nt  Iw^yond  the  : 
„lL,,j^„i  +,. ;..  th,.  p.i„.vu,h.^,  riM*ii>fi.     lutheobscrvtttionBi.-i.i.  . 
T  :  I  orijbowd  fikna  eiioftpeU  from  tiie 

I  ,  she  d«|>oaited  ber  <^,  and  that 

th  j^.  1).   L  '[a€liikno<>  uf  gaimug  ac«eaa  tu 

till.  NitiJtr  in  -  for©  Low'*  obstc-rvation  Btiiicroft 

liftd  Very  hk,..:^,  „  ,  ...  ,,  ;,  ,:  Lj,  for  he  harl  cxpr««iefl  th<>  Idea 
thxt  thti  iilarta  iita^  li«  iujiict«>d  into  ttuin  hy  liiA  tiiitHcjuitii  whon  it 
EC'fciHlst  or  tJiat  it  mny  k>  qwii1Iowo<1  hy  man  while  it  ia  iUll 
unclottttd  ill  its  lfitcrin<.^dikry  inject  hunt. 
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one  of  these,  it  attains  sexual  maturity,  fecundation 
is  effected,  and  in  due  course  new  generations  of 
embryo   filarite  are  poured  into  the  lymph.     These, 


Fi;,'.  73.— MeUmorpliosis  of  fllaria  iu  mos<juito. 
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pHHSLiig  through  the  glands — if  such  shotild  intervene^ 
by  way  of  the  thoracic  duct  and  left  subclaT^ian  vein, 
or  by  the  lymphatics  of  the  up}>c*r  fiart  of  the  body 
^tinalJy  appear  iti  the  circulation. 

Such  is  tlifi  life-history  of  Filaria  noctnrn4i ;  man 
is  its  definitive  host,  the  mosquito  its  intermediary  host 
It  is  manifest  that  filarial  periodicity  is  an  atlaptation 
of  the  habits  of  the  parasite  to  the  nocturnal  hal>it4  of 
the  mosquito*  It  is  also  manifent  that  the  purpose 
of  the  "aheath^'  with  which  it  is  provided  while  cir- 
culating in  the  human  host  is  to  rau^^zle  tVie  embryo 
filaria  and  prevent  its  breaking  through  the  blood- 
vessels, and  thereliy  missing  its  chan*je  of  gaining 
oceesa  to  the  mosquito.  The  cephalic  ur mature  is 
ftdajJtacl  for  piercing  the  walls  of  the  mt>squito*s 
stomach  I  and  for  enabling  the  parasite  to  travel 
through  the  tissues  of  the  insect 


B' 


Aujoim  deHirtnis  of  warkiniy  out  (or  liiui**lf  tho  metamor- 
htwis  of  the  fllitrin  in  tho  inn^piitn  run  rwwlLly  do  to,  even  in 
iH  fthftence  of  ii  luvtnble  hunntii  »nljji>cl*  by  setting  anopheles 
iiiiO«<|ult<M!3  to  hiVB  liliLruLtfKl  dogK,  lu  nm»t  tropical  oountttttft  a 
liuree  ]j]fo]K)rtion  of  tbo  dogs  hnrbout-  Fiftirin  tmrnitiftj  whose 
emhrjrKi  circuli^te  in  th^  blmxi  imd  arc  takflJi  up  by  mooquitoeH 
in  th^  ^Ltnti  way  a»  F.  mtrfvrmt.  Ur^tssi  aud  Nt>D  (conirmud 
by  Bmieroftt  SftmboDf  and  Low)  Imvo  shown  that  tho  embryo 
P,  ifitmifiM  jiaHw«  thniti^h  the  earlinr  stM^m  of  its  nietamorj^ibafiiA 
in  the  Kf^iJjiighLin  tul>f»  of  anophek&,  whence,  ou  uttniniug  a 
cerbiiu  ^tn^e  of  d«Yislopinent,  it|iA9iie»  forward  to  the  head  of  tbo 
inject,  wlwft.^  it  lK'h»vi\4  in  luuch  th©  laine  way  oa  K  HnrtHrfm^ 

PHreiitiil  fornix  (Filar iu  Bancnifti).  —  The 
parent  tilnriie  lisive  bern  found  many  times.  They 
tti-e  long,  hair-like,  transparent  nematodeii,  three  or 
four   inches  in   length   (Pig.    71).      The   sexes   live 


F(g.  74.— Fai-eatal  form  of  Fil»fl«  Bancronii :  fftiiiAlti.     (Niturai  »i*e,> 

together,  often  inextricably  coiled  about  each  other, 
Sometimes  they  are  enclosed,  coiled  up  several  in  a 
bunch,  and  tightly  packed  in  little  eyit-like  dilatations 
of  tho  distal  lymphatics  (Maitland) ;  sometimefl  they 
lie   more   loosely    in   lymphatic   varices ;   sometinies 
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Ki^.  T-lA.  -I*arental  fornw  of  Filaria  liaiicn>fti  (iiiagnifled). 
II,  Tall  of  male;  7*,  heati  and  Mck ;  c,  tail  of  female. 
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they  inhabit  the  larger  Ijmphatic  trunks  lie t ween  the 

glaticis,  the  glands  themselves,  and,  proh.ubly  not 
Tmfrequ6iitlj,  the  thoracic  duct. 

The  fomah  JUaria  is  the  krgef ,  both  as  regards 
length  and  thickness.  Tiie  two  uterine  tube^  occu- 
pTing  the  greater  extent  of  her  body,  ai-e  filled  with 
Dva  at  various  BtAgfts  of  developments  In  both  sexen 
the  oral  end  (Fif».  74a^  //)  is  slightly  tapered,  d«b- 
ghaped,  and  til m pic ;  the  tail  (Fig-  74a»  a,  «*)  also  is 
t4ipetT^fl  to  conipamtivelysnudl  diraensious,  its  tip  being 
rounded  otf  abruptly.  The  vagina  opens  not  very  far 
from  tlje  mouth,  the  anus  juj^t  in  advance  of  the  tip  of 
the  tail*   The  cuticle  is«ni<Xith  and  without  markings. 

To  the  naked  eye  the  male  ivttrm.  is  characterised 
by  its  slender  dimensions,  by  its  niarked  diBpoaition 
to  eurl»  antl  by  the  pf?i'uliar  vino- tendril  like  tail,  the 
pxtrtnn«  end  of  which  is  sharply  incurvated  (Fig* 
74  a,  a),  *  The  cloaca  gi  ve.s  ex  i  t  to  t  wo  sle  nd  er,  u  neq  ii  al 
spicules.  The  existence  of  caudal  papilhc  in  the  male 
worm  has  not  aa  yet  l>een  satisfactorily  ascertained; 
analogy  leads  us  to  believe  that  such  exist,  but  if  they 
are  present  thej  must  be  exceedingly  minute,  {S€€ 
table,  p.  GOO.) 

These  parental  forms  were  named  by  Cobl>old 
Filar ia  Banerq/ti^  after  the  late  Di\  Bancroftj  sen,,  of 
Brisbane,  who  was  the  first  to  find  them, 

Ifforbiil    aiinloiii>    nnd    itsifliolai:}^.  —  Th^ 

jUaria  not  fp'H*TaUif  pitfhtMjenii\ — In  most  cases  of 
Hlarial  infection  the  parasite  exercises  no  manifest  in- 
jurious influence  whatever.  In  a  certjtin  propoi*tion 
of  instances,  however,  there  can  l>e  no  doubt  that  it 
does  have  a  very  prejudicial  efiect  on  its  host ;  and 
thif^  mainly  by  obstructing  lymphatics.  The  healthy, 
fully-formed  embryo  filaria'— that  is  to  say,  the 
filar  ia*  which,  by  means  of  the  microscope,  we  see  in 
the  blood — have,  so  far  as  we  can  tell,  no  pathogenic 
propertieK  whatever ;  the  parent  worm  and  the  imma- 
ture profluets  of  conception,  alone,  are  dangerous* 

*  Acconltiig  tti  Mf^itliuid^  thu  tucun'&ticm  of  tin'  tiu  of  tlio  tftit 
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Filarial  disease  originals  in  injury  of  lymphatic 
trunks. — Roughly  speaking,  the  lilaria  causes  two 
types  of  disease :  one  characterised  by  varicosity  of 
lymphatics,  the  other  by  more  or  less  solid  oedema.  The 
exact  way  in  which  the  parasite  operates  has  not  been 
definitely  and  absolutely  ascertained  for  all  types  of 
filarial  disease.  Apparently,  in  some  instances,  a 
single  worm,  or  a  bunch  of  worms,  may  plug  the 
thoracic  duct,  and  act  as  an  embolus  or  originate  a 
thrombus  ;  or  the  worm  may  give  rise  to  inflammatory 
thickening  of  the  walls  of  this  vessel,  and  so  lead  to 
obstruction  from  the  consequent  st<jnosis  or  throuibosis. 
In  other  instances  the  minor  lymphatic  trunks  may 
be  similarly  occluded.  As  an  effect  of  either  form  of 
occlusion,  the  lymphatic  areas  drained  by  the  impli- 
cated vessels  are  cut  ofi*  from  the  general  circulation. 
There  is  thou  a  rise  of  lymph  pressure  in  the  occluded 
v(\ssels,  with  consequent  varicosity ;  or  there  may  be 
lymphatic  (I'dema  ;  or  there  may  be  a  comlnnation  of 
these. 

Pathology  of  lymphatic  varix. — In  conse- 
qucMice  of  the  rich  anastomosis  existing  between  the 
contiguous  lymphatic  areas,  on  filarial  obstruction 
Occurring  in  one  of  them  a  compensatory  lymphatic 
circulation  is  sooner  or  later  established.  But  be- 
fore this  can  be  properly  eflected  a  rise  of  lymph 
l)ressure  and  a  dilatation  of  the  lymphatics  in  the 
imi)licatf-d  area  must  take  i>lace.  This  leads  to 
lyiiiphatic  varix  of  different  kinds,  degrees,  and 
situations.  When  the  seat  of  filarial  obstruction  is 
th(^  thoracic  duct,  the  chyle  poured  into  that  vessel 
can  reach  the  circulation  only  by  a  retrogrmie  move- 
ni<Mit ;  consequently,  this  fluid  may  \ye  forced  to 
traverse  in  a  retrogmde  way  the  alxiominal  and 
})(lvic  lymphatics,  the  lymphatics  of  the  groin, 
scrotum,  and  abdominal  wall.  As  a  consequence,  these 
vessels,  t<^)gether  with  the  thoracic  duct  up  to  the 
seat  of  obstruction,  Ixjcome  enormously  dilated.  In 
dissections  of  such  cases  (Fig.  To)  the  thoracic  duct 
lijis  been  found  distended  to  the  size  of  a  finger,  the 
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abdominal  and  pc?lvic  lyiuphutica  farming  an  enor- 
mous varix,  perhajj?*  a  foot  in  diiimeter  and  maiiy 
uichea  in  thick nesM,  uonc^aling  kiilneji*,  bladder,  ruid 


Ffg.  7^.— niu0Qtlou  of  tliFi  lyiuphjitk's  Itx  a  cafie  of  ehf  Itirlo.  (Afd«A)Mlili, 
4,tl^lUt«d  rlf  bl  r<iii]U  l]raiptimtif»;  S  tbiinicicdisft  sf  .dUstcd  left  rumMjriitpbiitrci. 

spermatic  cords.  In  sueli  eases,  wlien  one  of  the 
veaaela  of  tlie  varix  i»  pricked  or  raptures^  the  con- 
Lents  are  found  to  be  wljite  or  pinkish.  They  arw 
uot  linjpid    like   ordinary   lytnph.     They  are  chyle^ 
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therefore ;  chyle  on  its  way  to  enter  the  circulation 
by  a  retrograde  compensatory  track.  When  the  varix 
involves  the  integuments  of  the  scrotum,  the  result  is 
"  lymph  scrotum " ;  when  most  prominent  in  the 
groin,  then  a  condition  of  glands  is  produced  which 
I  have  called  **  varicose  groin  glands " ;  when  the 
lymphatics  of  the  bladder  or  kidneys  are  affected  and 
rupture  from  over-distension,  then  chyluria  is  the 
result ;  when  those  of  the  tunica  vaginalis  rupture, 
then  tliere  is  chylous  dropsy  of  that  sac — "chylocele"; 
the  same  may  happen  in  the  peritoneum — chylous 
ascites.  Occasionally  varicose  lymphatic  glands,  re- 
sembling those  frequently  encountered  in  the  groins, 
are  found  in  the  axilla.  Occasionally,  also,  limited  jwr- 
tions  of  the  lymphatic  trunks  of  the  limbs  are  similarly 
and  temporarily,  or  more  permanently,  distended. 
This,  doubtless,  is  the  pathology  of  all  those  forms  of 
filarial  disease?  characU^rised  by  visible  varicosity  of 
lymphatics,  with  or  without  lymphoiThagia. 

Filario'  viay  disappear  from  the  blood  in  such 
rasf's. — In  lilaritil  disease  associated  with  lymphatic 
varix  embryo  filarise  are  generally  present  in  the 
blood  as  well  as  in  the  contents  of  the  dilated  vessels. 
Sometimes,  it  is  true,  the  €»nibryo  is  not  found.  Such 
cases  are  probably  of  long  standing  ;  had  the  filaria  lieen 
looke<l  for  at  the  connnencement  of  the  disease,  it  would 
probably  have  becni  discovered.  I  have  watched  cases 
in  which  the  embryo  has  disappeared  in  this  way; 
though  at  first  found  in  abund.ance  in  th(?  blood,  after 
a  year  or  longer  it  ceased  to  apj)ear  there.  The 
reason  for  this  disappearance  is  doubtless  the  death 
of  the  parent  panisites,  an  occurn»nce  I  have  seen 
associato<I  with  attacks  of  lymphangitis.  It  must 
be  borne  in  mind  that,  although  the  original  cause  of 
the  varix  may  disappear,  the  effects  of  its  operation 
are  pornianent. 

Pathology  of  elephant  iasis  arabum. — 
Embryos  not  us^ially  present  in  the  blood  in  ele- 
phanfiaMs. — In  those  cases  of  filaria  disease  in  which 
elephantiiisis   arabum   is   the  leading   feature,   it   is 
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not  usual  at  m\y  stage  of  the  c^tahlished  disea^  to 
tint!  ti!ari<ne  in  the  blocHl  or  elsewbere^  unless  it  lie  in 
coiintries  in  wliitrh  filariasia  i^  extremely  common  and 
reinfection,  or  extc^imve  infection,  highly  probable. 

ReaaaiiM  Jhr  rtgardhuf  depfifintimis  a^  a  Jifariat 
fiisease, — Fi^om  this  circuniatance — the  ab&etice  of 
tilaria  embryos  fn:>m  the  lilood  in  elephaiitia^is— iho 
question  naturaily  ames,  Why  attribute  thiK  tlittwise 
to  the  filaria  1  The  answer  t^  this  is ;  ( 1 )  The 
geographical  distribution  of  Fiifirut  nocfuma  and  of 
elephantiasis  arabum  correspond  ;  where  elephantiasis 
abounds  there  the  Jilaria  abounds,  and  t^^rv^  i*rrgd, 
(2)  Filarial  lymphatic  varix  and  el ephantiaftis^  occur  in 
the  same  districts,  and  frequently  concur  in  the  Sfime 
Individ  a  aL  (3)  Lymph  scrotum,  an  urn  pies  tionahlj 
filarial  disease^  often  t^rnunates  in  elephantiasis  of 
th*?  scrotum,  (4)  Elephuntiasihi  of  the  leg  sometime^ 
snporveiies  on  the  surgical  removal  of  a  lymph' 
scrotum,  (5)  Elephantiasis  and  lymphatic  varijt  are 
eBsentially  diseases  of  the  lymphatics*  (6)  Filarial 
lymphatic  varix  and  true  elephantiasis  are  both  accom- 
lwinie<l  by  the  same  type  of  recun'ing  Ijrniphangitia 
(7)  As  filarial  lymphatic  varix  is  practically  proved 
to  be  caused  by  the  til  aria,  the  inference  that  true 
elephantiasis — the  disease  with  which  the  former 
is  so  often  iisFsociated  and  has  so  many  affinities 
is  attributable  to  the  same  cause,  appears  to 
warranted, 

EiVplnnaiioH  of  the  abst^ncf  of  Jllaritf  in  thf  Mnod 
in  eiep/iitniin^itf. — ^If  the  6 1  art  a  l>ethe  cause  of  tropical 
elephantiasis^  how  ac^.-ount  for  the  absence  of  Hlaria 
embryos  in  the  blood,  tm  is  the  cixae  in  the  vast 
majority  of  instances  of  this  disease  If  The  answer 
to  tills  is  : — Kithcr  the  diseaae-proilucing  filariise  have 
died  ;  or  the  lymphatics  draining  the  afiected  area 
are  so  elfeetnally  obstruct-fd  by  the  til  aria.  it.*«  jm)- 
ductSj  or  its  effects,  that  any  embryo  6laritc  they  uwiy 
contain,  or  may  have  contained,  cannot  pass  along 
these  vessels  Ui  enter  the  circulation. 

We  have  already  saen  that  in  filarial  lymphatic 
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varix  the  parasite  wliich .  produced  the  disease  may 
die,  particularly  during  attacks  of  lymphangitis ;  the 
same  may  occur  in  elephantiasis,  and  I  believe  that 
this  does  happen.  I  do  not  think,  however,  that  this 
is  the  entire  explanation. 

Lymph  stasis  jrroduced  by  filaria  ova. — I  have 
twice  in  filariasis  found  ova  of  the  filaria  in  lymph  ; 
once  in  the  lymph  from  a  lymph  scrotum,  once  in 
lymph  procured  by  aspirating  a  varicose  groin  gland. 
Therefore,  at  times,  the  filaria  may  produce  ova 
instead  of  swimming  embryos.  The  ova  of  the  filaria 
are  not  like  the  long,  supple,  slim,  active,  swimming 
embryo ;  they  are  passive,  more  or  less  rigid,  oval 
bodies  nearly  five  times  the  diameter  of  the  embryo 
coiled  up  in  their  interior.  In  consequence  of  their 
size  and  passive  character  the  ova,  unlike  the  normal 
free-swimming  embryos,  are  quite  incapable  of 
traversing  such  lymphatic  glands  as,  in  the  event 
of  their  escape  from  the  parental  worm,  they  may  be 
carried  to  passively  by  the  lymph  stream.  It  is  an 
accepted  fact  in  pathology  that  an  essential  element 
in  the  causation  of  elephantiasis  is  lymph  stasis.  I 
have  ventured  to  conjecture  that  the  st^isis  of  lymph 
which  eventuates  in  tropical  elei)hantiasiH  is  produced 
by  embolism  of  the  lymphatic  glands  by  ova  of  the 
filaria. 

But,  it  may  be  asked,  why  should  ova  enter  the 
lymph  stream?  In  normal  conditions  the  embryo 
filai-ia  at  birth  is  already  fully  outstretched.  If  ova 
are  expelled  by  the  parent  filaria,  it  must  be  as  a 
result  of  some  hurrying  of  the  process  of  filarial  par- 
turition. That  this  does  occur  sometimes  the  dis- 
c()V(^ry,  already  mentioned,  of  filaria  ova  in  the  lymph 
fully  proves  ;  and  I  Iwlieve  that  this  is  really  what 
does  oc<'ur,  and  that  it  is  the  initial  step  in  the  de- 
v(»]opment  of  filarial  elephantiasis.  We  can  readily 
understand  how,  in  consequence  of  me^clianical  injury, 
to  which  from  her  exposed  position  in  the  limbs  she 
must  be  fre(|uently  subjecte(l,  or  of  some  other  cause, 
the  parent  filaria  may  miscarry.     Should  this  happen, 
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then   the   contents   of  her  utenit  will  be  expel  1^ 

prematurelj  and  Ijefore  the  ova  normnlly  lyinj^J  ^it 
the  upper  port  of  her  uterus  have  become  the  long, 
outstretched,  active  embryos  we  see  in  the  blood. 
If  a  crowd  of  these  passive,  massive  ova  am  carried 
by  the  lymph  stream  to  the  lymphatic  glands  of  a 
limb  in  tlie  lymphatic  trunks  of  which  a  female 
Blarla  ih  lying  al>i)rtiug,  piul>o]isn)  of  the  aBerent 
lymplmtics  of  the  glands  must  re^snlt  and  stasia  of 
lyn»ph  iti  the  limb  ensue. 

Iti^amtmiiion  ntrr»tit%ry  jhr  ike  pi^odfiction  of 
ei^'phantlii^. — Lymph  stasis  alone  does  not  produce 
elephantiasi«t ;  this  htA^  been  proved  by  ex|>erimental 
ligature  of  lymphatic  trunks.  It  may  produce  a 
form  of  ciiilomat  but  not  true  elephantoid  hypertropliy. 
Should  inBamination  occur  in  an  area  of  lymphatic 
congestion  ao  prwliiced,  as  it  is  very  apt  to  do  on  the 
slightest  injur}^  then  elei^hantiasis  will  supen'ene ;  for, 
nnleas  the  lymphatics  of  an  inflamed  area  are  patent, 
the  products  of  inilammatitm  ai-e  not  completely 
abm>rl>ed,  Eryaij>elat*.iid  inHannnatioUj  fi^fpiently  re- 
curring, is  a  well-iY?ct^gnistHl  feature  in  almost  every 
case  of  elephantiasis  am  bum, 

Seqntno^  of  evttnU  in  fi^hnniiuifis. — The  sequence 
of  events  in  the  pro<luction  of  elephantiasis  is,  1 
believe-,  as  foHows : — Parent  female  hi  aria  in  tlie 
lymphatic  system  of  the  atTected  jmrt ;  injury  of  the 
lilaria;  premature  expulsions  of  ova  in  consequence  of 
injury  ;  emliolism  of  IjTnphatic  glands  by  ova ;  stasis 
of  lymph  ;  lymphangitis  from  subsequent  traumatisoi 
or  other  cause  (as  septie  infeetion)  in  the  congested! 
area;  imi>erfect  aljsorption  of  the  products  of  in- 
flammation ;  recurring  attacks  of  intlammation 
le^iding  to  gi-adual,  int**rmittently  progressive,  luflam 
matoiy  hypertrophy  of  the  [jart. 

In  this  way  I  explain  the  pnttl action  of  elephan- 
tiasis by  the  fUaria.  And  in  this  way  I  explain 
the  absence  from  the  blood  of  the  endiryos  of  the 
parasite  which  Ht^irteil  the  tlisejise  ;  they  cannot  pasa 
the  occluded  glands.     Very  likely  the  j»areut  worm 
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dies  at  an  early  stage  of  the  disease,  killed  by  the 
cause  which  led  to  premature  parturition,  or  by  the 
subsequent  lymphangitis. 

The  subjects  of  elepJvantiasis  less  liable  tlian  others 
to  JUarim  in  the  blood. — Some  years  ago  I  made 
a  curious  observation  which  sui)ports  the  view  just 
stated.  I  received  from  Surgeon-Major  Elcura  eighty- 
eight  slides  of  night  blood  from  eighty-eight  natives 
of  Cochin.  Of  these  eighty-eight  persons,  fourteen 
were  affected  with  elephantiasis,  seventy-four  were 
not  so  affected.  Of  the  slides  coming  from  the  seventy- 
four  non-elephantiasis  cases,  twenty  contained  filariae, 
about  one  in  every  three  and  a  half ;  of  the  fourteen 
elephantiasis  cases,  only  one  had  filarije.  Why  should 
the  elephantiasis  cases  have  proportionately  fewer 
filarife  than  the  non-elephantitusis  cases?  Because 
in  the  former  the  existence  of  elephantiasis  implied 
that  a  large  area  of  their  lymphatic  systems  was 
blocked,  and  that  the  blood  could  be  stocked  with 
embryo  filariae  carried  by  the  lymi)h  from  only 
a  relatively  small  lymphatic  area ;  there  was, 
therefore,  a  proportionately  lesser  likelihood  of  the 
presence  of  parent  filaria3  having  for  their  young  an 
unobstructed  passage  to  the  blood. 

FILARIAL    DISEASES. 

Enumeration  of  the  filarial  diseast's. — The  diseases 
known  to  be  produced  by  Filaria  7ioctnr7ia  are  abscess ; 
lymphangitis  ;  varicose  groin  glands  ;  varicose  axillary 
glands;  lymph  scrotum;  cutaneous  and  deep  lym- 
phatic varix  ;  orchitis ;  chyluria  ;  elephantiasis  of  the 
leg,  scrotum,  vulva,  arm,  mamma,  and  elsewhere ; 
chylous  dropsy  of  the  tunica  vaginalis  ;  chylous  ascites  ; 
chylous  diarrh(ea,  and  probably  other  forms  of  disease 
depending  on  obstruction  or  varicosity  of  the  lym- 
phatics, or  on  death  of  the  parent  filaria. 

A bsf'css.— Occasionally,  as  already  mentioned, 
whether  in  consequence  of  blows  or  other  injuries, 
of  lymphangitis,  or  of  unknown  causes,  the  parent 
filaria   dies.     Generally  the    dead  body  is  absorbed, 
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just  as  a  piece  of  aseptic  catgut  woiilfl  he.  Some- 
tii^ea  the  dead  worm  acU  as  an  irritant  and  causes 
ttbst*eBS,  in  the  contents  of  which  fragments  of  the 
dead  filaria  may  tte  foutid.  Such  abscesses,  occurritig 
in  the  lirahs  or  scrotum,  will  discharge  in  due  course, 
or  may  \m  opened ;  they  h-ad  to  no  further  trouble. 
Shonld  they  form  in  the  thorax  or  aVidonieu,  serious 
con!ii.f*juencea  and  even  de^ith  may  ensue. 

Probablyj  in  certaiu  instances,  abecefia  forms  at 
timea  independently  of  the  death  of  the  parasite  ;  «*;/., 
in  varicone  glands,  in  lymph  scrotum,  in  elephimtiaais, 
or  in  si m Oar  arean  of  weakened  tissues  aud  lymphatie 
congeition. 

Thfi  death  of  the  parental  filaria  is  apt  to  be  loBt 
»ight  of  a*i  a  possible  cause  of  abscess  in  the  subjects 
of  filarial  infection.  Deep-seated  pain  in  the  thorax 
or  aMonien^  with  inflummatory  fever  followed  V»y 
hectic,  and  a  diminntion  in  the  namlwr  of  enibryo 
filanas  in,  or  their  entire  disappearanet  fi'oni^  the 
peripheral  likiod  should,  in  such  circuuistances^  suggest 
a  dtagnosii?  of  filarial  abseesti  and  indicate  exploration 
and,  if  feasible,  active  surgical  interference^ 

Lyttiphaiii^ltifi  and  i?li^|ih»utold  fever. - 
*%(^//iio;ii^.— Lympliau^itLs  is  a  common  occun-ence 
in  all  forniH  of  filarial  disease,  particularly  in  ele- 
phantiasist  varico-Nie  glands,  and  lympli  scrotum. 
When  occurring  in  the  limbs  the  characteristic 
painful  J  cord -I  ike  swelling  of  the  lymphatic  trunks 
and  associated  glands,  and  the  red  congested  streak 
in  the  superjacent  skin^  are  usually  apparent  at 
the  coinmeneeinent  of  the  attack.  Very  soon,  how- 
ever, the  connective  tisnue  rtnd  skin  of  the  implicated 
area  become  inflamed  and  tens^e,  aud  high  fever,  pre- 
ceded by  severe  and  prolonged  rigor,  seta  in.  The 
attack  may  continue  for  several  days,  and  be  accotn- 
jtanied  by  sevei^e  headache,  anorexia^  often  vomiting, 
and  sometimes  delirium.  After  a  time  the  tension  of 
the  inflamed  integuments  may  relieve  itself  by  a 
lymphous  discharge  from  the  surface.  Usually  the 
ftttM'k   ends   in   pixjluse    i^eneral    diaphoresiB,     The 
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swelling  then  subsides  gradually  though  not  entirely, 
the  parts  remaining  permanently  somewhat  thickened. 
Lymphangitis  may  be  confined  to  groin  glands,  testis, 
spermatic  cord,  or  abdominal  lymphatics. 

Diagiwsis,  —  This  fever,  appropriately  named 
by  Fayrer  '*  elephantoid  fever,"  occurs  habitually,  at 
varying  intervals  of  weeks,  months,  or  years,  in 
nearly  all  forms  of  elephantoid  disease.  Its  ten- 
dency to  recur,  the  severe  rigor  ushering  it  in,  and 
the  terminal  diaphoresis  cause  it  to  be  mistaken 
for  ague.  In  Barbados,  where  there  is  no  malaria, 
it  is  habitually  called  "ague."  The  implication  of 
the  lymphatics,  the  local  pain,  the  erysipelatoid 
swelling,  the  prolonged  pyrexial  st-age,  the 
abs(;nce  of  the  malaria  parasite  from  the 
blood,  the  j)reseiice  there  very  possibly  of  the 
tilaria,  and  the  powerlessness  of  quinine  to  control 
the  fever,  suffice  for  diagnosis.  Nevertheless,  error 
in  diagnosis  is  common,  particularly  when  the  attacks 
recur  frequently  and  with  a  certain  degree  of 
n^gularity,  as  is  usually  the  case. 

7'rtjatment.—  'Yho  treatment  should  consist  in  re- 
moving any  cause  of  irritation,  in  rest,  elevation  of 
the  aflected  part,  cooling  lotions  or  warm  fomentations, 
mild  aperients,  opium  to  relieve  i)ain,  and,  if  Umsion 
is  great,  pricking  or  scarifying  the  swollen  area  under 
suitable  aseptic  conditions.  Subsequently  the  parts, 
if  their  position  i)ermits,  should  b(j  firmly  bandaged. 

Vari€'o«€»  ^roiii  f^laiids  (Fig.  7G). — Atfsociated 
c<ni(Uti(nis. — Varicose  gi*oin  glands  are  fre(iuently 
a^sociatt'd  with  lymph  scrotum ;  sometimes  with 
cliylous  diopsy  of  the  tunica  vaginalis;  sometimes 
with  cliyluria.  Occasionally  all  four  conditions  co- 
exist in  the  same  individual. 

iSyinjffoins.-  As  a  rule,  connnencing  painlessly,  the 
j)atient  is  not  aware  of  the  existence  of  these  varicose 
glands  until  they  have  attained  considerable  dimen- 
sions. Then,  a  sense  of  tension,  or  an  attack  of 
Ivmphangitis,  calls  attention  to  the  state  of  the  groins, 
where  certain  soft  swellings  are  discovered.     These 
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sweUitigH  Biay  be  of  iBsignlficant  dltnen^ions  or  Uiey 
may  attain    the  size  of   n   fist.     Tliey  may  id  vol  v©  i 
txjth  groin«,  or  only  o[ie  groiii ;  they  may  affect  th© 
inguinal  glamis  alone,  or  the  femoral  glands  alone, 
or,  and  generuUy,  both  sets  together. 

To  the  toiich  they  feel  soft,  doughy,  and  ob^icarely 
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lobulated.  The  skin,  natural  in  apptyinmer\  can 
be  glided  over  the  surface,  but  the  swdHngs  them- 
selveH  are  not  movable  over  the  subjacent  fascia, 
Oceasioually  hard,  karneldike  pieceu  c^iu  be  felt  in 
their  interior,  or  the  entire  mass  may  l>e  more  or  less 
indurated.  On  thrusting  a  hypodermic  needle  into 
the  swellings,  white  or  reddish  chylcus^  or  clear 
lyuiphouSj  fluid  can  be  aspiratt^d  in  ahundauce.     This 
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fluid  coagulates  rapidly  and   usually  contains  living 
tilaria  embryos. 

Diagnosis. — It  is  important  to  be  able  to  diagnose 
these  tumours  from  hernia,  for  which  they  are  often 
mistaken.  This  can  be  done  by  observing  that  they 
are  not  tympanitic  on  percussion  ;  that  though  pres- 
sure causes  them  to  diminish,  they  do  so  slowly  ;  that 
there  is  no  sudden  dispersion  accompanied  by  gurgling, 
as  in  hernia,  on  taxis  being  employed ;  that  they 
convey  a  relatively  slight,  or  no  impulse  on  coughing  ; 
that  they  slowly  subside  on  the  patient  lying  down,  and 
slowly  return,  even  if  pressure  be  applied  over  the 
saphenous  or  inguinal  openings,  on  the  erect  posture 
being  resumed.  The  cautious  use  of  the  hypodermic 
needle  will  confirm  diagnosis  ;  which  would  be  further 
strengthened  by  the  co-existence  of  lymph  scrotum, 
chyluria,  or  chylous  hydrocele,  and  the  presence  of 
filarije  in  the  blood.  Chronic  swell iwis  aboiU  thegroiuy 
cards,  ffistes,  and  scrotum  in  patients  from  the  tropics 
shmild  always  h(*  rf(jnrd*'d  as  h'ing  possibly  filar iaL 

Pathological  anatomy.  —  On  dissection  these 
tumours  are  found  \n  consist  of  bunches  of  varicose 
lyin]>liatics,  and  to  form  part  of  a  vast  lympliatic 
varix  involving  the  pelvic  and  abdominal  lymphatics. 

Ti'rdtnn'nt.  —  Unless  they  give  rise  to  an  incapaci- 
tatini^'  amount  of  discomfort,  and  are  the  seat  of  fre- 
<jU('nt  attacks  of  lymphangitis,  varicose  groin  glands 
ate  iK'st  left  alone.  It  nmst  always  be  remembered 
that  they  are  part  of  an  iinastomosis  necessary  to 
life.  Should  they  be  very  troublesome  and  incapacitate 
for  work,  they  may  be  removed.  In  opemting,  strict 
aseptic  methoils  must  be  practised,  as  septic  lymphan- 
i^iti.N  readily  occurs,  and  has  frequently  proved  fatul  in 
surh  casfs.  l^Lxcfsion  is  not  always  siit  is  factory,  as  it 
may  bf  followed  by  lymphorrhagia  at  the  seat  of  the 
wound,  l)y  excessive  dilatation  of  some  other  part  of 
tlic  implicated  lymphatic  area,  by  chyluria,  or  by 
(•Icpliantiasis  in  one  or  both   legs. 

r  have  suggested  that  these  tumours  might  be 
successfully  treated  by  establishing   an   anastomosis 
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between  ^>ue  u!  tltt*  tlilat^J  lymphatic  vessels  Hud  n 
tif*iglibourirtg  vein,  ^\t.  tioclltw  lias  twice  i^erfornied 
stich  an  oiMiimtion  for  tno  witl  pnrtiiil  auccefij*,  TLe 
oii^-rfttioii  is  somewhat  iHfficult^  owing  to  tlie  fra^le 
iitttiiiM?  of  tlie  dilat'cU  iytiiphiiiic  vpsf^elj>,  and  the 
shortneeti  of  tlieir  coui'se. 

It  iM  said  (Azema)  thut  tliene  glands  ten<J  to 
tlijuiiibh  in  si«e  afttsr  forty.  1  cannot  confirm  thl& 
statement  from  personal  observation, 

Similar  varicose  dilation  of  tlie  axill^^'  glands 
is  acimetimes,  though  mnch  more  rurely,  found, 
Baiicr^ift  doaigiiHtt^i  these  variensr-  axillary  and  groin 
glands  '*  li**liiiiiitbomH  ehihticH  " 

I'liiitiicouiii  mid  dc>o|H^r  lyiii|>liHil€  varlcm. 
— Ocfiisionully  eutaneoiit*  lymphatic  varicee  ai't?  met 
with  mi  the  Hmface  of  tlie  abdomen,  on  the  legs, 
urmsij  wnd  pniiiably  elHcwhert^  Sometimes  they  are 
jiernianeiit  ;  sometimes,  when  more  deeply  situated, 
they  coniititute  little  swellings  which  come  and  go  in 
a  few  houiT*.  I  believe  these  latter  often  depend  on 
the  actual  presence  of  parent  filariie  in  the  tumour. 
Such  varices  are  evidence  of  lymphatic  obstruction. 
Filarial  lymphaugipctai*is  of  tlie  wj^ermatic  cord  is 
tKit  nncommon,  The  contents  may  be  milky  and 
cbyloua,  or  f?t  raw -coloured  and  lyniphoua,  according 
to  Hituation  and  coniiectioiKH. 

Thlrkciircl  lyiii|»|iiilir  iniiilii^^  -  Maitland 
ha*  frfquently  seen  in  Madrsu^i  raKo^  of  lymphangitis 
in  which,  after  the  initial  swelling  and  infiamuiation 
hwd  subsided,  a  line  of  thickening  remained.  On  ex- 
disuig  this  thickenetl  tisHue  and  carefully  diseectiJig  itj 
he  has  found  minute  cy^tt-like  dilatations  of  the  lym- 
phatic involved^  and  in  these  eyst^,  coiled  up»  adult 
lilariie^  sometimea  dead,  sometime*i  alive.  The  lym- 
phangitt^^  be  believes,  is  caused  lu  the^sc  eases  by  the 
death  of  the  ftluriie,  Daniels  has  made  itiinilar  observa- 
tions in  British  Ouiaim.  Hueh  a  case  I  >*aw  under 
the  care  of  I>r,  Aliercrombie  at  Charing  CrtJKJi  Hos- 
pital in  Lijntlon.  On  tbe  >iul»Kidence  of  a  filarial 
lym[diangitihi  uf  Che  ann  a  thickening,  about  the  Sii;£e 
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of  a  finger-tip,  reniameil  on  the  forearm.  Believing 
tluit  it  contained  adult  iilario&j  this  tlitckening  was 
excised  by  Mr.  Young  and  placed  id  normal  Milt 
solution.     Eight  hours  later  the  111  okh  wan  carefully 
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ciEi$»ected,  and  a  living  female  filaria,  about  four 
incheei  in  k*ugth,  wa^  tuniwl  out  The  paj*asit« 
continued  to  live  and  swim  aljout  actively  in  the  salt 
sqlutioii  for  nearly  twu  hours. 

Li'nitili    scrotiiiu    (Fig.    77). — Sffmpt*mtJS,^-hi 
thk  disease  the  ricmtuui  is*   more  or   Ichs   enlargKi. 
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Though  usunlly  silkj  to  the  touch,  on  inspection  the 
skin  presents  a  fi^w,  or  a  large  nntnber  of,  siimlli^r 
or  larger  lyiiiphatic  vaiices  which,  when  prick t?ti  or 
when  tht^j  open  spcnt^ut^oualy,  discharge  large  quim- 
titles  of  milkyj  or  ftanguinecmsrlookiiig,  or  straw* 
coliiiiretii  rapiflly  coagiiiating  lymph  or  chylo.  In 
same  cases  eight  or  ten  ounces  of  this  substanc*?  will 
escape  from  a  punctiin>  in  t!ie  course*  of  an  hour  or 
two  ;  it  may  >fii  on  rnrmin^  iov  many  houiii  on  end^ 
soiling  the  clothes  of  tbt?  ii^Uit'nt  and  t^xhaustjri^  him» 
I'fiUally  r»inbryo  filaria*  can  W  diftcuvennl  in  the 
lymph  so  obtainetl,  as  well  as  in  the  blood  of  t!ie 
patient.  In  a  large  proportion  of  cnacs  of  lyrnpli 
r^crotum  the  inguinal  and  femoral  glands,  either  on 
otie  or  on  both  aides,  are  varicose. 

Probably  provoked  by  friction  against  the 
thighs  and  clothei,  erysipelatoid  inilamuiation 
and  elephant+nd  fever  arf^  freqnent  occurri>neei*, 
Abscess  in  not  uucoranion.  In  tinic,  m  a  projH*rtion 
o^  rases,  tlie  scrotum  tcntk  to  ttecijine  permanently 
t|jickcne<l  and  t4j  pans  into  a  state  of  true  ek*phanti- 


Tr^nimfnt — Uidp£«  inflajnmatitjn  K*  a  freqncnt 
occurrence*  i>r  there  lie  fret^uent  and  debilit^<tiiig 
lyovphorThagia»  or  nnlesa  the  disiefise  is  tending  to 
pii*8  into  true  elephantiasis,  lymph  scrotum — ^kept 
scrupuIoUKly  clean,  powdered^  simpended,  ami  pro- 
tected— had  l>ettcr  l*e  left  alone.  Shonid,  howe\er, 
for  the^se  or  t>Lher  reasons^  it  be  deemed  expedient  to 
remove  the  diaf^ased  tissues,  this  can  be  effect-ed 
easily,  'llie  8crot\nn  should  be  well  th'aggeil  down 
l^  an  assisitant  whilst  the  testes  ai^  pushed  up  out 
of  the  way  of  injury*  A  hnger  knife  is  ilien  pikx^ed 
through  the  sct*otum,  and  in  soaiid  tisiSueH,  just  clear 
of  the  testes,  and  tlu^  mass  exci*ied  by  cutting  luick 
wards  and  forwards.  No  iljs(*ased  tis^ueSj  and  hanlly 
any  flap,  should  he  left,  Surticient  covering  for  the 
testes  can  be  got  by  dragging  on,  and,  if  necessary, 
dissecting  up»  the  skin  of  the  thighs,  which  iieadily 
yield (^    and    aflTordb    ample    covering.     It  iti  a    very 
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common  but  a  very  great  mistake  to  remove  too 
little.  As  a  rule,  the  wound,  if  carefully  stitched  and 
dressed  antiseptically,  heals  rapidly. 

Tn  consequence  of  this  sudden  and  violent  inter- 
ference with  an  extensive  varix,  of  which  that  in  the 
scrotum  is  but  a  part,  chyluria,  or  elephantiasis  of  a 
le»j:,  may  supervene.  The  patient  should  be  warned  of 
this  possibility. 

i.''\ty\^v\vk,— Pathology, — When  a  lymphatic  varix 
in  the  walls  of  the  bladder,  or  elsewhere  in  the  urinary 
tract,  the  consec^uence  of  filarial  obstruction  in  the 
thoracic  duct,  ruptures,  there  is  an  escape  of  the 
contents  of  the  varicose  lymphatics  into  the  urine, 
(■hyluria  is  the  result. 

Symptoms. — This  disease  frequently  appears  with- 
out warning  ;  usually,  however,  pain  in  the  back  and 
aching  sensations  about  the  pelvis  and  groins — 
probably  caused  by  great  distension  of  the  pre- 
existing lymphatic  varix — precede  it.  Iletenticm  of 
urine,  from  the  presence  of  chylous  coagula,  is  some- 
times the  first  indication  of  serious  trouble.  Whether 
preceded  l)y  aching,  or  by  retention,  or  by  other 
symptoms,  the  patient  becomes  suddenly  aware  that 
h(^  is  passing  nnlky  urine.  Sometimes,  instead  of 
being  \vliit<*,  th<'  urine  is  pinkish  or  even  red  ;  some- 
times wliite  in  the  morning,  it  is  reddish  in  the 
evening,  or  r/Vv  rcrsn.  Sometimes  whilst  chylous  at 
one  part  of  the  day,  it  is  perfectly  limpid  at  another. 
(Jre;it  variety  in  this  respect  exists  in  different  cases, 
and  e\(»n  in  tln^  same  ctise  from  time  to  time,  depend- 
ing on  temj)orary  closure  of  the  rupture  in  the  lyra- 
ph.itio,  and  also  on  the  nature  of  the  food.* 

rinjsicul  characters  of  chylous  vriiir. — If  chylous 
mine  be  ])assed  into  a  urine  glass  and  allowed  to 
stand,  as  a  rule,  within  a  very  short  time,  the  whole 

*  Tlif  .sjiii^ninc'oua  appearanco  so  fre<|uently  seen  in  chyloua 
tiiiiu"  and  in  otlior  forms  of  filarial  lyinphorrhagia  depends  on  the 
toriiiation  of  MocmI  corpn^cles  in  lymph  long  retained  in  the 
vaiicoNO  \«'sst*ls,  and  is  a  result  of  the  normal  evolution  of  the 
foinn-d  elements  in  that  Huid.  There  is  no  rupture  of  hlood- 
vessels.  as  some  have  asw^rted. 
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of  Uw  uririr  fteoomes  coogalnted.  («radaalty  the 
GOflgolum  i^Titmete  unttl«  at  the  t*tid  of  80iiie  liourH, 
a  funalU  tuori:'  or  le^^s  globulnr  clot,  ueuuUv  LrigUt  Tt*t\ 
or  pinkifiU  in  eolour,  h  boating  »lH>til  in  a  milky  fluid. 
Idiitt*r,  th**  uiilky  fluid  ^parates  InUi  thrt^  lnyefs. 
On  the  top  therf'  is  formed  a  cream-like  pellicle  ;  at 
the  liottoni  A  scanty  neddish  seditnent,  ^>niftimei» 
inehiding  niiniitf^  red  dais  ;  in  the  centre  the  m^An 
ef  the  urine  forms  a  thick »  iutermedifttt*  Alnuum, 
milky  white  or  rmldi»»h  virhite  in  colour,  itt  wliich 
tloat^  the  eoiitmctett  coaguluni  If  n  little  of  Ute 
sediment  \h*  t^ikt^ri  up  witl*  a  pi  pott**  and  exainiued 
with  the  inicro«cop«^,  it  is  found  to  cnntAiti  cells  like 
thhI  i>liJOei  c^*lls,  lyniphoeytes,  granular  fatty  matter, 
f^pilheliuni  luid  urinary  ^lalts^  and^  mixed  with  thes*^ 
ill  a  large  pn>portion  of  case^  though  not  in  &1)»  tUaria 
**rabryoH.  The  middle  layer  contains  much  granuhir 
fatty  ruatter ;  whilst  the  uppt^r  cream  like  hiyer 
eonsiAts  of  the  aanie  fatty  material  in  greater  ahunrU 
a  nee,  the  granules  tending  to  aggregat-e  into  Urger 
oil  globules.  Tf  A  small  |H:*rtion  of  tlie  coa|^uluni  bi* 
t-eaHi^il  out,  prensed  l>etvvwn  two  slides,  and  ex^ainiued 
with  the  jiiicrosi'ope^  tilariie^  niort?  or  less  active,  ium' 
\k*  found  in  tht*  nieahes  of  the  tihrine.  If  ether  l»e 
shaken  up  with  the  niilky  urine,  the  f»t  partith-s  are 
di'Wiolvj'd  out  and  tlie  urine  Ijecoine**  clear  :  thf*  fiit 
may  be  rt*eovereii  by  decanting  and  e^'fti)or?iting  the 
t*tlier  which  floats  on  the  urine.  Boiling  the  urine 
throws  down  a  considerable  precipitate  of  albunutu 

/iVmtv!?^  and  relapsr. — Chyluria  comes  and  ^*8 
in  a  very  eapriciona  manner*  Bometimen  the  urine 
r^msinH  steadily  chylouK  for  weeks  and  nionth<^  and 
then  HUiltleidy,  without  oiivioys  cause,  becomes  linipifl 
and  natiiml-hioking,  and  free  from  fat  or  ftlbumin. 
lijilcr  ft  relapse  will  occur,  sgain  to  disappear  after  an 
iincer'taiii  time;  and  so  on  during  a  long  course  of 
yeai'H, 

Hfft^ntion  of  uritu*. — Ret^tntion  of  urine  is  not  an 
unusual  occurrence ;  it  ia  pro<lueed  by  thf  fonnation 
of  ecmgulum  in  the  blfidder.     The  retontion  usually 
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gives  way  after  a  few  liours  of  disti'ess,  worm-like 
clots  being  passed. 

Co)istitutionnl  effects. — Although  chyluria  is  not 
directly  dangerous  to  life,  yet,  being  prolonged,  it 
gives  rise  to  pronounced  anaemia,  depression  of  spirits, 
and  feelings  of  weakness  and  debility,  and  tends  to 
incapacitate  the  patient  for  active,  vigorous  life. 

Exciting  causps  of  cht/lnria.  —  Chyluria  is  very 
liable  to  occur,  either  for  tiie  fii*st  time,  or  as  a 
relapse,  in  pregnancy  or  after  childbirth  ;  the  dis- 
turbance of  the  pelvic  lymphatics  in  pn^gnancy,  and 
the  muscular  efforts  attending  labour  apparently 
causing  rupture  of  pelvic  lymphatics  previously 
rendered  varicose  by  filarial  obstruction  of  the  thoracic 
duct.  Tn  men,  running,  leaping,  and  violent  efforts 
generally,  are  sometimes  assigned  as  its  cause  ;  usually 
the  exciting  cause  is  not  discoverable. 

Trmtment.  -The  treatment  of  chyluria  should  be 
conducted  on  the  same  lines  as  the  treatment  of 
inacc(»ssibl('  varix  elsewhere  ;  that  is  to  say,  by  resting 
and  elevating  the  afiected  l)art,  and  therei)y  diminish- 
ing as  far  as  ])os.siblc  the  hydrostatic  pressure  in  the 
flistended  vessels.  Many  forms  of  medicinal  treatment 
have  l)een  a<lv()cated.  Because  during  treatment  with 
some  drug  acliyluria  luus  subsided,  curative  properties 
art'  apt  to  bi'  attribut<'(i  to  the  drug  which  was  being 
taken  at  the  time.  The  best  results  are  got  by 
sending  the  patient  to  bed,  elevating  the  pelvis, 
restricting  tlie  amount  of  food  and  fluid — especially 
fatty  food,  gentle  purgation,  and  absolute  rest.  It 
will  be  found  that  a  day  or  two  of  treatment  on  these 
lines  is  often  followed  by  temporary,  |)erhaps  \)vo- 
longed,  cessation  of  the  chyluria.  The  drugs  which 
have  been  particularly  lauded  in  the  treatment  of  this 
<lisease  are  gallic  acid  in  large  doses,  benzoic  acid  in 
large  doses,  glycerine,  the  tincture  of  the  perchloride 
of  iron,  decoction  of  mangrove  bark,  chromic  acid, 
rpiinine,  salicylate  of  so<la,  ichthyol,  and  Nigella 
Hilt  Int.  I  do  not  l)elieve  that  these  sub.stances  have 
any  influence  whatever  in  stopping  the  lymphorrliagia. 
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Neither  do  1  l>elieve  that  thymol,  recommended  bjr 
Lawrie,  or  methylene  blue,  rtH3ommended  by  American 
writei-s,  has  any  effect,  either  on  the  tilaria  or  on  the 
disease  it  gives  rise  to;  since  their  lirst  recommenda- 
tion both  drugs  have  been  tried,  but  in  other  hands 
have  failed. 

Filarial  orrliitis.  —  Several  French  writers 
descrilie  under  the  name  "  malarial  orchitis  "  a  8i)ecial 
form  of  inflammation  of  tlu;  testes,  and  here  and 
there  in  Indian  medical  literature  allusion  is  made 
to  the  same,  or  a  similar  subject.  I  have  many 
times  seen  filarial  orchitis,  but  I  cannot  say  I  have 
seen  orchitis  of  purely  and  unquestionably  malarial 
origin.  Th(»  fever  attending  filarial  orchitis — which 
is  usually  jussociated  with  lymphangitis  of  the  sper- 
matic conl  and  }x»rhaps  with  inflammation  of  the 
scrotum,  like  ordinary  elephantoid  fever  resembles 
very  closely  a  malarial  attack,  and  may  be  mistaken 
for  this.  Without  absolutely  denying  the  existence 
of  such  a  disease;  as  malarial  orchitis,  1  would  suggest 
that  the  affection  described  by  the  French  and  Indian 
writiTs  referred  to,  and  endemic  inflannnations  of 
t<?st<'s,  spermatic  cords,  and  scrotum  generally,  are  of 
filarial  origin. 

Filarial  •*yii€>viti!«».  -Maitland  mentions  acute 
.synovitis  of  tlu;  knee-joint  as  one  of  the  filarial 
diseases,  and  gives  the  particulars  of  five  cases.  He 
considers  tli(»  concmnMice  of  synovitis  with  filarial 
invasion  too  coiinnon  to  be  accidental. 
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JtK  jn'f'vah'nce.  -Klephantiasis  is  by  far  the  most 
frequent  manifestation  of  filarial  invasion,  and  is 
exceedingly  common  in  some  of  the  endemic  districts. 
Thus  in  certain  districts  in  Cochin  about  ')  per  cent, 
of  the  j)opulation  ;  in  Samoa  about  every  second  in- 
dividual ;  in  Iluahint;  .seven-tenths  of  the  adult  male 
pojmlation  are  afiected.  In  many  other  tropical  and 
sub-tropiciil  countries,  if  not  so  common  as  in  those 
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just  mentioned,  elephantiasis  is,  nevertheless,  common 
enough. 

Parts  affected, — In  95  per  cent,  of  the  cases  the 
lower  extremities- -either  one  or  l)oth — alone,  or  in 
combination  with  the  scrotum  or  arms,  are  the  seat  of 
the  (lis(?ase.  The  foot  and  ankle  only  ;  or  the  foot 
and  leg  ;  or  the  foot,  leg,  and  thigh  ;  may,  each  or 
all,  he  involved.  The  scrotum  is  also  a  common 
situation  for  elephantiasis.  The  arms  are  more  rarely 
attacked  ;  still  more  rarely  the  mamma*,  vulva,  and 
circumscribed  portions  of  the  integuments  of  the 
limbs,  trunk,  or  neck. 

The  recurring  erysipelaioid  attacks. — The  disease 
in  any  of  these  situations  commences  with  a  rapidly 
evolved  lymphangitis,  dermatitis,  and  cellulitis,  ac- 
companie<l  by  elephantoid  fever.  On  the  subsidence  of 
the  acute  .symptoms  the  skin  and  subcutaneous  fascia 
of  the  affected  j)art  do  not  quite  resume  their  original 
j>roportions  ;  the  inflammatory  effusion  notlxnng  com- 
})letely  absorbed,  some  permanent  thickening  remains. 
Hcomiviices  of  this  inflammation  once  or  twice  a 
month,  or  j>erhaps  once  in  six  months,  or  every  twelve 
months,  or  even  at  longer  intervals,  add  a  little  each 
time  to  the  bulk  of  the  limb  or  scrotum  ;  thus, 
gradually,  an  enormous  swelling  may  be  built  up. 
Occasionally,  though  very  rarely,  enlargement  may 
progress  after  one,  two,  or  more  initial  inflamma- 
tory attacks,  and  without  fuither  recurrence  of 
these. 

CluiicaJ  characters  of  tfw  sirelling. — The  aftected 
])art  is  greatly  increased  in  bulk.  The  surface  of  the 
skin,  in  conflrmed  elephantiasis  especially,  is  rough 
and  coarse  ;  the  mouths  of  the  follicles  are  sometimes 
unusually  distinct ;  the  papilla?  and  glands  are  either 
hypertroi)hied  or  atrophied  ;  the  hair  is  coars(?  and 
sparse  ;  the  nails  are  rough,  thick,  and  tleformed. 
Around  joints  the  thickened  integuments  are  thi-own 
into  foMs,  the  comparatively  smooth-sid(Ml  and  deep 
int<-rlying  sulci  permitting  limit<'d  movement.  There  is 
no  «listinct  line  of  demarcation  between  healthv  and 
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(iiseasi^d  skin.  The  iiiiplicat^^l  iiiU»guinents  are  hard, 
dense,  pit  but  slightly  if  at  all  on  pressure,  and  cannot 
Ih»  pinched  up  or  freely  glided  over  the  dee|">er 
parts. 

Its  iiuirroscopic  (Uiatomj/. — On  cutting  into  the 
swelling,  the  derma  is  found  to  be  dense,  libi-ous,  an<l 
enormously  hypertrophied.  The  subjacent  connective 
tissue  is  increased  in  bulk,  having,  esp(»cially  in  the 
case  of  the  scrotum,  a  yellowish,  blubl>eiy  appeanvnce 
from  lyiuphous  infiltration.  A  large  quantity  of 
fluid  wells  out  on  division  of  such  tissues.  The 
nmscles,  nerves,  and  bones  are  not  necessarily 
diseascnl,  although  in  rare  instances  they  may  Ije 
degenerated  and  slightly  or  considerably  atrophied 
from  pressure.  The  blood  -  vessels  are  large ;  the 
lymphatics  dilated  ;  the  associated  lymphatic  glands, 
both  of  the  same  side  and  very  oft^^n  of  the  opposite 
side,  enlarged  and  dense. 

True  eiephantiiuis  pernmupnt — Though  in  recent 
cases  elephantiasis  of  the  limi>s  may  be  much 
reduced  by  treatment,  the  disease  is  never  jier- 
manently  recovered  from.  Lymphatic  a'dema  in 
areas  which  have  never  inflamed  subsides  readily 
enough  on  pressure  or  elevation. 

Klepliaiitiii»i!ii  of  tUv  lepj*  (Fig.  7S).— Ele- 
phantiasis of  the  lower  extremities  is  usually,  though 
l)y  no  means  always,  confined  to  below  the  knee. 
The  swelling  may  atttun  enormous  dimensions  and 
involve  the  entire  extremity,  the  leg  or  legs  attaining 
a  circumference,  in  aggravated  cjises,  of  several 
feet. 

IWiUment. — In  the  treatment  of  elephantiasis  of 
the  leg  the  patient  should  be  encouraged  to  persevere 
with  elastic  bandaging,  massage,  and  elevation  of  the 
limb.  Ligature  of  the  femoral  artery  hfvs  l)een  j>nic- 
tised  ;  it  is  probably  useless,  and  is  certainly  not  a 
justifiable  method  of  treatment.  Sometimes,  in  ex- 
treme cases,  good  lesults  are  got  from  excision  of 
redundant  masses  of  skin,  a  longitudinal  strip  of 
three  or  four  inches  in  breadth  by  a  foot  or  more  in 
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length  heing  clisseetetl  oflT,  Electrolysis  and  mercury 
have  also  been  usetl  ;  I  qiicMtion  their  value.  During 
the  acute  attacks,  teiiaiori  may  l*e  relieved  by  fiseptie 
puncture«  with  iv  siiarp  lancet.  At  all  times  the 
limb  must  be  car et'ully  guarded  from  injury,  and  sboen 
and  truuKiirs  worn,     Slight  irijuriL's   provoke  thi^  iii- 
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flammatory  i-ecurrencesp  VVaditig  in  wat*M\  prolonged 
standing,  violent  exercise,  and  exposure  to  a  hot  sun 
are  jnjnrioiiSj  and  should  be  avoided  as  far  ag 
poi*aible. 

ElepliniiliHftts  of  thi^  (»rrotuni  (Fig.  T0)* 
Wmght  of  tumourg. — Elephantiasis  of  the  scrotum,  or 
**  scrotal  tumour  "  as  it  is  some ti men  called,  may  attain 
an   enormous  iiae.     Ten,  fifteen,  or  twenty  pounda 


S88 


FilARiASiS. 


are  coiujjLon  v^eiglitu  for  thete  tumours,  and  for^  or 
Miy  jKJuiidjs  is  bj  no  means  uncommon ;  the  largest 
recorded  weighed  22i  Iba, 

Anatomical eharacl^rs, — There  are  iiertaiii  points  ill 
the  anjitomy  f  if  ^scrotal  tumour  which  the  openiting  sur- 
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gt-Hm  itmat  iRmr  in  mind.  Thtssti  tumours  consist  of  twu 
p>rtionfl  (Fig.  80) ;  Pirst,  ii  dense  rind  of  hype rtrop hied 
skin  (A  €),  thickest  to Wiirds  the  lower  part  ami  gradn- 
ally  thinning  out  a.s  it  merges  ahove  int43  the  sounil 
akin  of  t  fn»  pulies,  perijieum  tind  thiglis ;  second,  tin- 
clot^eii  in  thin  riiitl^  a  inaHs  of  lax,  hhihbery,  dropsit^al, 
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easily  torn  through,  areolar  tissue  in  which  testes, 
cords,  and  penis  are  embedded.  The  shape  of  the 
tumour  is  more  or  less  pyriform.  The  upper  part, 
or  neck,  on  transverse  section  (B)  is  tiiangular,  the 
base  (B  A;)  of  the  triangle  being  in  front,  the  apex 
(B  j) — usually  somewhat 
bifid  from  dragging  on  the 
gluteal  folds — towards  the 
anus,  the  sides  (B  h)  to- 
wards the  thighs.  In  the 
latter  situation  the  skin, 
though  usually  more  or 
less  diseased,  is,  from  pres- 
sure, softer,  and  thinner 
than  elsewhere,  tempting 
the  surgeon  to  utilise  it  for 
the  formation  of  flaps — not 
always  a  wise  proceeding. 
The  penis  (A a.  By*)  always 
lies  in  the  upper  and  fore 
part  of  th(i  neck  of  the 
mass  ;  it  is  firmly  attached 
to  the  pubes  by  the  suspen- 
sory ligament.  The  sheath 
of  the  penis  is  sometimes  specially  hypertrophied, 
standing  out  as  a  sort  of  twisted  ram's  horn-like  pro- 
jection on  the  anterior  surface  of  th(;  tumour ;  this, 
liowever,  is  unusual.  Generally,  the  sheath  of  the 
])enis  is  incorporated  in  the  scrotal  mass,  the  prej)uce 
being  dragged  on  and  inverted  so  as  to  form  a  long 
channr*!  loading  to  the  glans  penis  and  opening  (A  /) 
half-way  down,  or  even  lower,  on  the  face  of  the 
tumour.  The  testes  (A  r),  buried  in  the  central 
bluhbery  tissue,  usually  lie  towards  the  back  of  the 
tumour,  one  <m  each  side,  in  large  tumours  generally 
nearer  the  lower  than  the  upper  part.  They  are  more 
or  less  firmly  attached  to  the  under  part  of  the 
scrotum  by  the  hypertrophied  remains  of  the  guber- 
naculuin  testis  (A  d) ;  a  feature  to  be  sj>ecially  bome 
in  mind  by  the  surgeon.     As  a  rule,  lx)th  tester  carry 
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hiqgi&  hydroceles  with  thickened  iimicjs  vagintkles.  The 
«peri»atie  cord«  also  (A  6^  6  g)^  ftre  tbickeneil  niiil 
git*at)y  elongated.  The  arteries  supply i Jig  these  euor* 
mouB  growths  aro  of  coiisideiuhle  size ;  the  veins,  loo, 
are  very  large,  ^i\A^  a«  they  permit  regtir^tatiaii  of 
blood  from  the  trunk,  nrw  apt  to  hleed  freely* 

Their  imfiortmnce. — Beyond  inconvemence  from 
their  weight,  the  presence  of  the  funiLersome  mos^ 
Ijetweea  the  leg^  the  suffering  attend iint  on  recurring 
attacks  of  Inflammation  and  elepliantoid  fever,  the 
sexual  disability^  and  the  unsighlliness,  ih^^tumourB 
are  not  of  great  importance ;  they  do  not^  a±i  a  rulci, 
directly  endanger  life.  They  may  grow  rapidly  or 
jtlowly  ;  they  may  attain  a  large  size  in  two  or  three 
years,  or  they  may  \)e  in  existence  for  yeara,  nnd  jU 
the  end  of  this  tim*?  amount  to  little  more  than  a 
slight  thickening  of  the  aei'otum.  Oeciisiomiliyt  in 
large  tumours,  portions  of  the  mass  l^ecomti  gan- 
grenous, or  abscess  may  fonn,  and  in  this*  way  life 
may  be  endangered  ;  this  Ls  not  usual,  however. 

TreatmenL — Scrotal  ttimour,  as  soon  as  it  becomes 
unsightly  or  inconvenient^  should  l>e  removed,  t>ften 
after  thorough  removal  of  all  the  diseased  int^^gu- 
mentjs,  elephantoid  fever,  which  bt*fort*  may  have  Ijeen 
frequent,  ceases  to  recur 

Treatment  prdimtfiartj  to  aperalitm.  —  If  the 
tumour  is  of  considerahl©  sijce,  the  i»atient  should 
keep  bis  liei^  for  a  day  or  two  Wforc  oi>erfttion,  the 
niiii^H  l)eing  sUH|>emled  ho  as  to  drain  it  of  fluid  and 
bliMxl.  It  is  thus  rendeiml  lax.  and  I  he  operator  is 
en  allied  to  ascertain  by  fialpation  the  poajlion  of  the 
testes  and,  if  such  chance  to  Ije  present,  of  hernia — 
a  not  very  unusual  complication.  The  (wssihiUty  of 
undescended  testes  should  not  be  overlooked. 

Opf^rftfion,  Before  making  provision  for  the  pre- 
vention of  hieiiiorrhage  the  operator  should  mark  out 
liy  ?4hallow  cuts  the  line  at  which  he  pi-oposes  to 
Keparate  the  tumour,  cai-e  l>eiug  taken  that  these 
^'uiding  incisions  run  through  and  include  only  abso* 
lutely    fiound    akiu*      If    the    latter    precaution    hi* 


Elephantiasis  of  Scrotum, 


591 


neglected,  disease  is  very  liable  to  recur  in  the  scar 
or  Haps.  First,  the  tumour  is  turned  up  and  a  shallow 
transverse  cut  is  drawn  in  sound  skin  across  the  peri- 
neum in  front  of  the  anus.  The  tumour  being  allowed 
to  fall  down,  a  similar  shallow  cut  is  made  across  the 
pubes.  The  corresponding  extremities  of  these  two 
cuts  are  then  united  either  by  a  straight  cut,  or,  if 
there  be  a  little  sound  skin  on  the  thigh  asi>ects  of 
the  tumour,  by  semilunar  incisions. 

Assistants  then  tirmly  draw  down  the  scrotum  as 
far  as  j)ossible,  and  the  surgeon,  if  he  deem  it  desirable. 


Fi^'.  si._HuhU-rc«>r.l  in  positi.ui.     (.V'/""/.) 

apj)li('s  clastic  webbing  ov(m*  the  mass  so  as  to  expel 
the  bloiwl  it  contains.  Next,  a  stout  rubber  conl  is 
wound,  fi<^urc  of  S  fashion,  round  tlie  neck  of  the 
tumour,  well  alK)vt'  the  guiding  incisions,  and  over 
the  pelvis,  and  tirmly  secured  (McLeod)  (Fig.  81).  Or 
the  rubber  cord  is  wound  round  the  neck  of  the 
tumour  only,  being  kept  in  place  by  four  strips  of 
bandage  passing  under  the  cord,  one  on  each  side  of 
the  scrotum  Ix^fore  and  iM'hind,  and  firmly  tied  over 
anotlier  strip  of  btindage  encircling  the  waist. 

The  testes  and  cord  are  first  dissected  out  through 
long  perpendicular  incisions  made  in  front,  the  remains 
uf  the  gubernaeula  testis  being  hooked  up  with  the 
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finger  and  snipped  through  with  scissors.  The  channel 
of  the  prepuce  is  next  slit  up,  the  incision  being 
carried  np  to  the  pubic  limiting  mark.  The  penis  can 
then  be  shelled  out,  the  prepuce  l)eing  first  cut  through 
around  the  corona  glandis.  If  lateral  flaps  can  l>e 
formed  of  sound  skin  they  ai*e  then  dissected  up.  The 
perineal  and  pubic  incisions  are  now  deepened  and, 
assistants  holding  the  testes  and  penis  well  out  of  the 
way,  the  neck  of  the  tumour  is  cut  through  close  to 
the  perineum  and  pubes.  Gaping  vessels  are  all  care- 
fully ligatured,  and  redundant  tunica  vaginalis — if 
hydroceles  l^e  present — excised.  The  rul)ber  cord  is 
then  removed. 

When  haemorrhage  has  been  controlled,  the  pos- 
terior halves  of  the  flaps  are  brought  together  by 
sutures,  the  anU'rior  halves  being  united  over  the 
testes  to  the  pubic  cut.  The  ]>eniH  will  therefore 
emerge  from  the  point  where  the  horizontal  line  meet^s 
the  peipendicular  line  of  what  is  now  a  T-  or  Y-shajKnl 
wound.  If  no  flaps  have  been  made,  the  testes  n>ay 
be  fixed  by  stitching  any  tag  of  tissue  connected  with 
them  to  the  perineum,  and  the  dimensions  of  the 
wound  reduced  as  much  as  possible  by  stitehing  up 
the  corners  at  the  pubes  and  perineum. 

In  dressing  it  is  of  importance  that  the  raw  sur- 
faces be  covered  by  some  aseptic  non-Jiln'o^is  protective 
— such  as  oiled  silk— before  the  antiseptic  dressing  is 
ap])liecl.  A  fibrous  dressing  next  the  raw  surfaces  is 
troublesome,  as  it  sticks  to  the  wound  and  is  painful 
and  ditlicult  to  remove.  The  dressing  should  be  mas- 
sive, well  padded,  and  kept  in  place  by  an  eight-tailed 
bandage  secuitMl  in  front  and  behind  to  a  strap  round 
the  waist,  a  hole  being  cut  in  front  for  the  penis  to 
emerge.  The  larg(»  wound  generally  does  well.  Skin 
grafting  should  be  practised  freely  and  early,  especially 
round  the  root  of  the  |>enis. 

Mortalit}/  from  operation. — The  mortality  from 
these  formidable-looking  operations,  if  they  are 
carefully  done,  is  small,  and  need  not  exceed  5  per 
cent.     The  results  are  very    satisfactor}',  as    a  rule, 
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the     functions    of    the    organs    being    retained    or 
restored. 

Elephantiasis  of  tiic  arms. — This  is  com- 
paratively rare.  Allowing  for  the  differences  between 
the  upi>er  and  lower  extremities  as  regards  gravi- 
tation of  fluids,  the  symptoms  and  pathology  of 
elephantiasis  of  the  arm  are  the  same  as  those  of 
elephantiasis  of  the  legs.  Beyond  the  judicious 
employment  of  massage  and  elastic  bandaging,  little 
can  be  done  in  the  way  of  treatment. 

JBIepiiantiafkiis  of  tiie  vniva  and  mamniH?. 
— Elephantiasis  of  the  vulva  (Fig.  82)  and  mammjv 
(Fi^'.  S3)  is  still  rarer.  Where  growth  has  be- 
come inconveniently  large  the  diseased  tissues  should 
b(^  n^noved.  Instances  are  on  record  in  which  the 
inte«^aineuts  of  the  mammae  have  become  so  thick(Mied, 
heavy,  and  elongated  that  the  organ  has  descended  to 
the  pubes  and  even  to  the  knee.  One  such  tumour 
weighed  twenty-one  pounds  after  removal.  Tumours 
of  the  labia  or  of  the  clitoris,  similarly,  may  attain  a 
great  size — eight  or  ten  pounds,  or  even  more. 

Elcpiiantiasis  of  limited  skin  areas. — Dr.  \ 
Corney,  of  Fiji,  states  that  pedunculated  elephantoid 
tumoui-s,  springing  from  the  groin  or  from  the  anterior 
surface  of  the  thigh,  are  not  uncommon  in  Fiji.  One 
such  tumour  which  he  removed  weighed  twenty  pounds. 
Dr.  Dani(^ls  has  seen,  both  in  Fiji  and  in  Demerara, 
several  cases  of  this  description  (Fig.  84).  Dr.  Silcock 
(lescrib(?s  a  pedunculated  tumour  of  this  nature  which 
\\i\  removed  from  the  neck  of  an  East  Indian,  and 
which  weighed,  aft<^^r  removal,  thirty  pounds.  I  have 
often  senn  limiUnl  areas  of  elephantoid  thickening  of 
the  skin,  particularly  on  the  thighs.  These  conditions 
aie  (easily  dealt  with  by  simple  operations. 

<Ji>ious  dropsy  of  the-  tnniea  vag:inalis, 
and  of  the  peritonenm;  eiiylous  diarrhcpa.— 
(^liylous  dropsy  of  the  tunica  vaginalis  is  not  an 
unusual  occurrence  in  the  tropics.  A  fluctuating 
swelling  of  the  tunica  vaginalis,  which  does  not 
transmit  light,  and  which  is  associated  possibly  with 
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l^tg,  83,— l£l«phiujt  ImiI*  of  «nftnui^« :  kit  li^i;  khiI  fuot  tint 


lymph  Hcrutiiiti,  with  v&ricme  groui  gl&iids,  witli  ch?. 
lyriji,  or  with  ftliiiw  in  Uit;  bipod,  would  sug|;o^t  a 
ilitignosiN  of  thin  conHitioti*  Ttit'SP  collectioiiM  of 
I  cliyloufi  til) id  in  the  tunica  vugitijili^  g¥«nt*rntly  eiiutaiD 
eiwrtnouM    nuinficrw    of    filarifi   <mihrv<i'^i     Thi*v    iimv 


he  tr<'Atirul  im  oriliimry  hyilrocel#!it,  oithrr  Uy  iuK)]iitc 
incision  or  by  injt^ctiotL 

Filarial  orchiHs  with  rlf'uaion  into  thv  tunica 
vngiimli»,  aceyriHng  t/>  ^IiiitlaiuK  is  l»c«t  trc^vttHl  hy 
judsitJU  of  tht^  tunica  vaginalift^  iuniing  out  any  clot 
that  may  h^  found  in  the  »at\  and  stufling  the  latter 
with  iochiibrm  gauze,  Thi»  pmetdurt!,  hi?  snys,  gives 
immediiito  relief  * 
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Chylous  dropsy  of  the  peritoneum  and  chylous 
diarrhoea  of  filarial  origin  are  very  rare. 

Prophylaxis  of  filarial  disease. — The  pi-e- 
vention  of  filarial  disease  resolves  itself  into  pi^o- 
tectiou  from  mosquito  bite.  With  this  in  view, 
unprotecte<l  wells,  tanks,  or  stagnant  pools  must  not 
be  permitted  in  the  neighbourhood  of  dwelling-houses. 
The  influence  of  these  in  spreading  filarial  disease  has 
been  ably  demonstrated  by  Daniels  in  Demerara,  and 
Vjy  Low  in  Barbados.  All  vessels  used  for  storing 
water  should  be  emptied  at  least  once  a  week.  The 
mosquito  net  is  indispensable  in  filarial  as  well  as 
in  malarial  countries. 

The  subjects  of  filariasis  should  be  regarded  as 
dangers  to  themselves  and  to  the  community,  and  be 
compelled  to  sleep  under  mosquito  nets. 

FILARIA  DIURNA.     (Fi«.  04.  h,  p.  .'i4r..) 

I  have  twice  encountered  in  negroes  a  blood 
worm  with  the  same  dimensions  and  anatomical 
characters,  so  far  as  these  have  been  made  out,  as 
F,  nocturrui,  but  difiering  from  this  latter  parasite 
inasmuch  as  it  comes  into  the  blood  during  the  day 
and  disappears  from  it  during  the  night.  One  of  these 
|)atients  came  from  Old  Calabar,  the  other  from  the 
Congo.  The  periodicity  observed  by  the  parasite  was 
thoroughly  made  out  by  prolonged  observation 
in  one  of  the  cases.  Blood  films  were  ex- 
amined every  four  hours  duiing  ten  consecutive 
days.  As  the  man  was  in  good  health  at  the 
time,  and  was  observing  ordinary  habits  as  regards 
the  hours  of  sleeping  and  waking,  there  can  Ix?  little 
doubt  that  the  parasite  was  not  F.  mtctunia.  Some 
years  previously  this  patient  ha<.l  a  F.  loa  in  one  of 
his  eyes.  Prout  has  recorded  a  similar  case. 
It  is  just  possible,  therefore,  that  F.  diurna, 
as  I  name  this  blood  worm,  is  the  embryonic  form  of 
the  sexually  mature  F.  loa  (p.  626).  This  is  merely 
a  conjecture.  I  have  no  further  observations  to 
support  it ;   indeed,   the   negative   results   as  far  as 
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imding  enibryo  fit&Hte  in  the  blood  in  four  cai^^  of 
F.  loa  wlikli  I  have  exarniiiecl,  are  against  it.  Anuett, 
Dot  ton,  and  Elliott  are  inclined  to  doubt  the 
individuality  of  /'.  diurna^  hut  the  evidence  tJiey 
adduce  h  fnigtuentaiTf  and  tiot  convincing, 

Nothing  h  known  aljout  its  life-hiBtory  or  pniho- 
logioal  significAnoe,  From  recent  observatioi;s  J 
believe  it  to  be  very  com  to  on  (1  in  4)  in  certain 
districts  on  the  lower  Niger. 

riLAKU  D^MABQUAU.    (Fig.  lU,  c,  |i  U64 

In  examining  blood  sent  me  by  Dv.  Newsam 
from  natives  of  Ht.  Vincent,  Weat  Indies,  I  found 
this  bloo<l  wonn  in  several  individuals — in  10  out  of 
I yj  examined.  It  refterables  F.  iiochima  and  F.  flinrna 
34Q  far  HA  shape  is  concerned ^  \nit  diflers  front  tljem 
in  size^  iU  avera^  measurements  being«  acoording 
to  Lowj  0  2  nmi.  by  0  005  mm.  It  is  sharp-tailedy , 
him  no  sheath,  and  observes  no  periodicity,  lieingi 
present  in  the  jieripheral  circulation  both  by  day  and 
by  nijt^ht,  Iti*  tnovejnents  are  very  active  ;  it  can 
shorten  or  elongate  itself,  and  not  only  wriggle  aVfOUt 
\ery  actively,  but  travol  fronj  place  tci  place  on  the 
frrfth  bloiKl  slide.  Nothing  is  known  of  i Is  life- history 
or  pathological  hearings. 

I  have  re<*t*ntly  met  with,  .ipparently»  tht*  i^amc 
parasite  in  the  hlood  of  natives  of  St  Lucta,  \VJ., 
an  observation  confirnu^l  hy  Di-s,  Galgeyj  Low,  and 
*St.  <ieorge  Gray,  liow  has  also  found  it  in  the  Vilood 
of  natives  of  Dominica  and  Trinidad.  Usually,  »ome 
eight  or  ten  parasiiteii  are  found  in  a  preparation  of 
ordinary  dimensions  ;  occasionally  instances  of  high 
degrees  of  infection  arc  met  with,  in  winch  hundreds 
of  iilariic  can  Is?  counted  on  every  siide.  Il^  distri* 
bution  is  singularly  limit^^l,  even  in  the  endemic 
distriots. 

Dr.  tjulgey  has  found  fen) ale  parental  filaria3  in 
the  omental  tissues  of  a  i>atient  in  whose  blood 
F.  D*^mar<iuaii  had  been  disco vert?d  during  life.  No 
male  was  found*    These  worms  closely  resembled  the 
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parental  F.  Ozzardi^  but,  according  to  Dr.  Daniels, 
exhibited  structural  differences,  especially  as  regards 
the  shape  of  the  head  and  tail,  which  lead  him  to 
conclude  that  they  are  specifically  distinct.  The 
intermediate  host  has  not  been  discovered.  Low 
believes  it  to  be  a  rare  species  of  mosquito.  It  is  quit^ 
possible  that  some  of  the  minute,  sharp  tailed 
filariae  [F.  Ozzardi)  of  British  Guiana  are  the  same 
species. 

I  have  also  found  a  minute,  non-sheathed,  sharp- 
tailed  embryo  filaria  in  the  blood  of  natives  of  New 
(Juinea,  closely  resembling  F.  Denuirquaii.  Whether 
these  various  minute,  sharp-tailed,  non-sheathed 
embryos  belong  to  one  or  to  several  species  it  is 
impossible  to  decide  until  the  parental  forms  of  each 
have  been  discovered  and  compared. 

FILAKIA  OZZARDI.     (¥\^.  r.4,  <\,  i>.  :Ai\.) 

Some  time  ago  I  received  from  Di*.  Ozzard,  of  the 
Colonial  Mediciil  Service,  British  Guiana,  a  number 
of  blood  films  prepared  from  aboriginal  Carib  Indians 
inhabiting  the  back-country  of  that  colony.  Although 
the  negroes  and  other  inhabitants  of  the  littoral 
and  settled  districts  of  British  (iuiana  are  very  sub- 
ject to  F.  n/)(tnrmi  and  to  elephantiasis,  in  none  of 
the  considerable  number  of  slides  of  C'arib  blood 
from  time  to  time  received  from  Dr.  Ozzard  and 
Dr.  Daniels  have  I  once  encountered  F.  nnrtarna. 
Dr.  Daniels  records  an  identical  experience.  1  am 
assured  by  Dr.  Ozzard  that  elephantiasis  is  unknown 
amongst  these  people.  On  examining  the  blood  slides 
referred  to,  I  discovered  certain  nematode  embi'yos 
with  characters  so  peculiar  that  I  suspected  they 
represented  at  least  one  new  species  of  blood  worm, 
which  I  called,  provisionally,  F.  Ozzardi.  At  least 
half  of  the  slides  examined  contained  these  parasites, 
some  slides  only  one  or  two,  other  slides  as  many  as 
forty  or  fifty.  In  size  and  sha])e  five  out  of  six  of  the 
embryos  resembled  very  closely  F.  perntaiis  (p.  001) 
— that  is  to  say,  they  were  blunt-taileil,  had  no  sheath 
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s\,\\d  were  very  minute  (173  to  •240  mui.  by  '0043  to 
OO.')  nini.,  Diiuiels).  Hut  along  with  the  blunt-tailed 
lilarijv  and  on  the  same  slides  there  occurred  a  sharp- 
tailed  lorin,  also  very  minute,  and  resembling  /'. 
Demarquaii.  l)rs.  Ozzard  and  Daniels  confirmed 
this  discovery.  Koth  of  these  observers  have  had 
abundant  opportunity  of  examining  these  filariae  alive. 
They  found  that  the  sharp-taileil  and  the  blunt-tailed 
worms  behave  in  fresh  blood  on  the  microscope  slide 
much  in  the  same  way  that  F.  perstans  and  /'. 
Dcmttrqunil  (p.  b\^^)  do  ;  that  is,  they  wriggle  about 
very  actively,  at  the  sam.e  time  retracting,  elongating, 
and  locomoting  in  the  blood. 

Parental  form. — For  a  time  the  relationship  of 
these  embryo  filariie,  l>oth  to  each  other  and  to  F. 
Deiuarqiiaii,  remained  undetermi ntxl.  Recently  Dr. 
Daniels  found  parental  fihiria*  -male  and  female — at 
i\\eipo!*t-mortnn  examinations  of  two  Demei*ara  Indians 
whose  blood,  during  life,  contained  l)oth  blunt-  and 
sharj>- tailed  embryos.  The  mature  worms,  apparently 
numerous,  were  about  three  inches  in  length  and  very 
slender-  -about  one-half  the  diameter  of  F.  Bancrofti. 
They  were,  therefore,  not  F.  Maijalhdpsi  (p.  G04). 
The  head  was  somewhat  club-shaped  and  showed  no 
paj)illa?.  The  tail  of  the  male  was  nnich  coiled  and 
earned  at  lejust  one  long  protruding  spicule.  These 
worms  were  found  in  one  case  in  the  mesentery  and  in 
the  fat  at  the  base  of  the  mesentery;  in  the  other  "not 
only  in  mesentery  and  abdominal  fat,  but  also  in  the 
subpericardial  fat.''  Th(;  embryos  in  utero^  Dr.  Daniels 
staU'd,  were  all  blunt  tailed.  I  had  an  opportunity  of 
comparing  these  worms  with  unquestionable  parental 
F.  pprstaiis.  1  found  them  to  be  identical.  The 
peculiar  bifid  arrangement  of  the  termination  of  the 
tail  was  quite  characteristic  of  that  parasite  (p.  603). 

Later,  Dr.  Daniels  found  at  the  post-mortem 
examination  of  a  third  aboriginal,  in  whose 
blood  both  the  blunt-tailed  (/*.  perstans)  and 
the  siiarp-tailed  filariaj  had  been  found  (and 
no    others),    a      few     adult     /'.     perstans    and,    in 
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addition,  a  female  and  portion  of  a  male  worm  of 
quite  a  different  spt^cies — presumably  the  parental 
form  of  the  sharp- tailed  embryo.  The  two  latter 
parental  worms  lay  close  together,  and  were  believed 
to  have  been  located  in  the  subperitoneal  connective 
tissues  in  the  anterior  abdominal  wall.  Except  in  the 
matter  of  the  caudal  extremity,  which  was  bidbous, 
in  size  and  structure  they  closely  resembled  /'. 
lUincrofti.  Dr.  Daniels  has  drawn  up  a  table 
of  the  leading  dimensions  of  the  three  species — F, 
Baiicrofti,  F.  perstaim,  and  of  this  possibly  new 
lilaria  for  which  I  propose  to  retain  provisionally  the 
name  F.  Ozzardi. 

TABLK    OF    LKADING    DIMENSIONS. 
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FILARIA    PERSTANS.   (Fig.  .54,  r.  p.  r,\>\.) 

(i('(K/r(ii)hiail  luimje.  — This  parasite  is  very  common 
in  the  blo<:Kl  of  the  natives  of  large  districts  in  West 
Africa.  T  have  found  it  in  natives  from  Old  Calabar 
and  from  the  basin  of  the  Congo — lx)th  in  the  coast 
negroes  and  in  those  from  the  interior.  I)i*s.  Annett, 
Dutton,  and  Elliott  report  its  prt»sence  in  many 
places  in  Southern  Nigeria,  in  Northern  Nigeria,  in 
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LagoS;  in  the  Gold  and  Ivoiy  Coasts,  in  the  Kroc 
Coast,  and  in  Sierra  Leone.  Daniels  informs  me  that 
he  has  found  it  in  a  native  of  British  Central  Africa 
residing  on  the  east  side  of  Lake  Nyassa.  On  the 
Congo  in  parts  it  occurs  in  half  the  population.  Prof. 
Firket,  of  Lidge,  has  con  finned  this  obsf^rvation  as 
i*egards  the  Congo  district,  (^ook,  Hodges,  and  Low 
have  found  the  parasite  to  Ih»  extr«nely  common  in 
Uganda,  where,  in  some  districts,  Low  has  found  it  in 
90  per  cent,  of  the  population.  Sometimes  it  occurs 
along  with  F.  din  ma,  F,  iioctunia,  and,  jus  stated, 
with  F.  Ozzardi  in  the  same  individual.  1  have  never 
found  it  in  West  Indian  ne.fi;roe.s,  nor,  in  fact,  in 
natives  of  any  country  except  those  of  tropical  Africa, 
and  in  the  aborigines  of  Demerara.  I  have  twice 
found  it  in  Kuroi)eans  who  had  resided  on  the  Congo. 

Its  characters.  —  Filar  ia  per  starts  observes  no 
periodicity,  l)eing  present  in  the  bUwd  both  by  day 
and  by  night.  In  this  respect  it  resembles  F. 
Demarqiuiii  and  F.  Ozzardi ;  and,  like  these,  in  size, 
shape,  and  anatomical  detail,  it  ditfei-s  very  materially 
from  F.  nortiirna  and  /'.  diurna. 

The  embryo  in  the  blood  measures,  on  an  average, 
•2  mm.  in  length  by  005  mm.  in  breatlth ;  but, 
as  it  possesses  in  a  remarkable  degree  the  power  to 
elongate*  and  to  shorten  itself,  these  measurements  do 
not  always  apply.  On  the  whole,  however,  it  is 
manifestly  much  smaller  than  F.  nocfurna  and 
F.  diurnn.  It  is  further  di.stinguished  from  these 
filariaj  by  the  entire  absence  of  a  sheath,  and  by  the 
characters  of  its  caudal  end,  which  is  invariably 
truncated  and  abruptly  rounded  off.  The  taper 
terminating  in  the  tail  extends  through  (piite  two- 
thirds  of  the  entire  length  of  the  animal.  Further,, 
if  the  head  be  carefully  observed  with  a  high  power, 
a  fang  can  generally  be  easily  seen — much  more  easily 
than  the  corresponding  structure  in  F.  nociurna — 
in  constant  plaj,  shot  out  and  retracted.  From 
indications  in  stained  specimens  I  judge  that  it 
])oasesse8  a  V-  and  a  tail-spot ;  this  point,  however,  1 
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have  not  carefully  studied.  No  hooked  cephalic  pre- 
puce can  be  made  out.  Its  movements  also  differ  from 
those  of  F.  noctuma,  for  it  not  only  wriggles  about, 
just  as  that  parasite  does,  but  it  indulges  from  time 
to  time  in  long  excursions  through  the  blood,  moving 
freely  all  over  the  slide,  locomoting  in  fact  very  much 
in  the  same  way  as  F.  nocturna  does  in  the  mosquito's 
stomach  after  it  has 
cast  its  sheath. 

Parental  form. — 
The  parental  form, 
discovered  by  Daniels 
in  Demerara  Indians, 
and  subsequently 
identified  i)y  myself  as 
that  of  F.  perstaiis^ 
is,  like  F.  Bancrofti^  a 
long,  cylindrical,  fili- 
form nematode  of  the 
dimensions  given  in 
the  foregoini^  table 
(p.  601).  Tlie  bo<ly 
is  smooth,  without 
markings,  the  mouth 
simple  and  unarmed. 
The  tail  in  both  sexes 
is  peculiar  and  charac- 
teristic ;  it  is  ineurvated,  and  the  chitinous  covering 
at  the  extreme  tip  is  split  up  as  it  were  into  two 
minute  triangular  appendages,  giving  it  a  mitred 
apjM»aranee  (Fig.  85).  The  male  is  smaller  than  the 
female,  but  the  specimens  hitherto  obt-iined  did  not 
permit  of  iiccurat^  observation  on  spicules  and  papilla?. 
Low  describes  four  paii-s  of  pre-anal  and  one  pair  of 
post-anal  very  minute  papilhe.  8<)  far  the  parental 
forms  have  been  found  in  the  connective  tissues  at  the 
root  of  the  mesentery,  behind  the  aklominal  aorta, 
and  l>eneath  the  pericardium. 

Pathology. — What  pathological   role    /♦'.   perstans 
may  play  is  still  uncertain.     I  have  conjectured,  for 


Fi^c.  85.— Tail  of  a«lult  Filaria  piTstaiis. 
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reasons  stated  elsewhere  (p.  341),  that  it  may  in  some 
way  lx»  the  cause  of  negro  lethargy.  This  conjecture 
seems  to  Ik*  negatived  by  the  recent  observations 
of  T^^w  and  Castellani  in  Uganda. 

FILARIA     r.IGAS. 

Dr.  Prout  has  rewntly  described  a  very  large, 
non -sheathed,  blunt-tailed  filaria  embryo  in  the  blood 
of  a  native  of  Sieri*a  Leone.  A  peculiarity  of  the 
two  specimens  he  describes  was  their  strong  affinity 
with  fuchsine.  The  parental  forms  and  possible 
patholo<(ical  bearings  of  this  worm  are  unknown^ 

FILAKIA    MAGALHXeSI. 

Professor  Magalhaes  describes  two  sexually  mature 
filarial  hiematozoa,  male  and  female,  which  were  found 
lying  in  the  left  ventricle  of  the  heart  of  a  child  that 
die<lin  Rio  de  Janeiro.  No  information  was  received 
as  to  the  nature  of  the  disease  of  which  the  child  died, 
nor  had  any  examination  of  the  blood  been  made 
during  life.  The  parasites  were  cylindrical,  capillary, 
opalescent,  white,  uniform  in  thickness  except  where 
the  body  tapered  towards  the  tail  and  at  the  club- 
shaped  oral  end.  The  mouth  was  simple,  circular, 
unarmed  ;  the  cuticle  marked  with  fine  transverse 
striations.  The  female  worm  measured  155  mm.  in 
length  by  07  mm.  in  diameter,  the  male  83  mm.  in 
length  by  0  4  mm.  in  diameter.  The  tail  of  the  latter 
was  provided  with  four  pairs  of  pre-anal  and  four  pairs 
of  post-anal  papilhe,  and  two  spicules.  Manifestly  this 
parasite  is  specifically  distinct  from  F,  Bancrofii  and 
the  other  blood  worms  described  al)Ove.  Nothing  is 
known  of  its  life- history,  nor  of  the  associated 
|>athology. 
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CHAPTER     XXXIX. 

I.     PARASITES    OP     THE   CIRCULATORY   AND    LYMPHATIC 

SYSTEMS  (contimied), 

ENDEMIC   HiEMATURIA    (bILHARZIA   DISEASE). 

Definition. — A  form  of  htematuria  caused  by 
Schistoaoinum  hfematobium  (Bilharzia  h^nnatohia^ 
Distomum  hannatobium\  and  characterised  by  the 
presence  of  the  ova  of  that  parasite  in  the  urine, 
or  in  the  fa;ces,  or  in  both. 

lliMory  and  g^eoKraptaicul  diMribuliou.— 
The  frecjuency  of  htematuria  in  the  natives  of  Egypt, 
and  in  visitors  to  that  country,  lias  long  been  re- 
marknl.  The  explanation  of  this  peculiar  circum- 
stance was  supplied  by  Bilharz,  who,  in  1851,  dis- 
covere<l  the  cause  in  a  peculiar  trematocle,  subsequently 
nanied  by  Cobbokl,  in  honour  of  its  discoverer, 
Bilha rzla  h (fmatohia, 

Subsecjuently  Dr.  John  Harley  discovere<i,  in 
18C4,  the  characteristic  ova  in  cases  of  hiematuria  from 
Natal.  It  has  many  times  been  found  in  patients 
from  Mauritius.  It  has  been  found  on  the  Gold 
Coast,  in  Tunis,  and  it  probably  exists  in  many  otlier 
parts  of  Africa,  jnore  particularly  along  the  easUMii 
side  of  the  continent  as  far  south  as  l\)rt  Elizabeth. 
Egypt  is  a  favourite  haunt ;  there,  judging  from 
Hilharz's,  (iriesinger's,  and  Sonsino's  post- inort fin 
records,  it  is  j)res»-nt  in  quite  one-lialf  of  the  poj»u- 
lation.  Dr.  Low  informs  me  that  it  is  even  more 
frequent  in  the  natives  of  Uganda. 

It  is  now  known  to  occur  also  in  !>[esopotamia,  in 
Cyprus,  and,  jKxssibly,  in  Sicily.  I  have  lately  found 
th(j  ova  in  the  fieces  of  an  Englishman,  who  must 
have  ac(|uired  the  infection  in  some  of  the  West  Jndia 
Islands.  It  is  therefore  not  limited,  as  was  at  one 
time  believed,  to  the  ^African  continent  and  its 
dependencies. 
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^Uelogiv— rifttf  pa%^a$iU  (Fig,  80).  Seki 
mttm  htrmaiohiufti  belongs  to  the  Distomidn }  but,  unlike 
the  iimjority  of  diKtomeft,  which  are  nearly  all  f*(  Uieii) 
hiTiniifyhrcxUta,  bUhi^mta  ^tresents  the  peculiArity  of 
U^ing  bisc^xuai  The  maU  i&  white,  cylindroid^  measuring 
II  to  15  mm,  in  length  by  1 
nun,  ill  breadth*  It  pck&5€H3i*.s 
an  oral  and  a  ventral  auckur 
plftc«>*d  close  t4)g©ther.  The 
cylitKlrienl  appearance  of  Uie 
worm  iH  pi*oduced  by  the  ven- 
tral infohlingof  the  two  md^ 
iti  what  would  otherw^Ut*  be  a 
H at  bwly »  By  th is'u jf  oU I ing  t% 
gyni*?cop boric  canal  infonntHi, 
in  which  tlie  ff^male  can  \a' 
partially  enclosed.  The 
/emrti^  is  rather  dwrkcr  in 
colour  thnn  the  malcj  con- 
!*tderably  longer  (20  tnni*), 
more  filifonn,  her  in  ii  Idle 
being  era  braced  during  coitun 
liy  the  gynflecophoric  c^nal 
i-ef e rred  to,  w h ilst  lier  a 1 1  te rio r 
and  posterior  portions  ro- 
main  free.  The  genital  ojjen- 
ing»  of  the  sexe^*  face  each 
itj*rMitM]  !  lattfit  in  other^    aird    are    placed     ini^ 

roriiuV,  c,  i  "L}  mediately  poiiteruir  to  the 
vent  ml  sut-ker, 
Tliese  pftrasiles  are  found  in  the  bIcHxl  of  th«*  (Kji-tal 
vein^  in  iiH  mesenteric  and  splenic  bmncltes,  and  in  thi? 
vesiciil^  uterine^  and  ha^niorrhoidal  veins.  Th«y  have 
also  lM*en  found  in  the  vena  cava ;  Sonsiiio  conBidem 
that^  if  ^searched  for,  tht\v  won  Id  pmbably  lie  found 
el  nowhere  in  the  cii'eulation*  Their  numben*  vary 
ciinaidembly.  84insino  reportH  tiiuling  iti  one  caH*.» 
forty  ;  in  iinothi*r  case  Kartuliw  found  300  in  the 
porUd  vein  and  ita  branches. 

Tks  omtm  (Fig.  87). — Oti  microscsopiaal  enamma- 
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tion  the  uterus  of  the  female  bilharzia  is  found  to  be 
stufied  with  ova  of  a  peculiar  and  characteristic  sha|)e. 
They  are  oval,  each  ^g'g  on  an  average  measuring 
about  016  mm.  in  length  by  0*06  mm.  in  breadth,  one 
end  of  the  ovum  being  provided  with  a  short,  stout, 
and  ver\'  definite  spine.  In  cer- 
tain instances,  hereafter  to  be 
mentioned,  this  spine  is  not 
terminal,  but  is  placed  laterally. 

The  exact  nature  of  the  process 
by  which  the  ova  leave  the  lx)dy 
of  the  human  host  has  not  been 
satisfactorily  explained.  Appa-  1 
rently,  the  female  worm  migrates 
from  time  to  time  from  the  larger  veins  to  their 
smaller  radicles,  and  in  these  deposits  her  ova.  The 
walls  of  the  bladder  and  rectum  aiv  the  favourite 
situations  for  this  purpose.  Afterwards  the  eggs  an* 
somehow  ciirried,  possibly  aided  by  the  spine  with 
which  they  are  provided,  towards  the  surf  act'  of  the 
mucous  membrane,  and  then,  falling  into  the 
of  the  bowel  or  into  the  bladder,  are 
voided   in  the  fajces  or  urine,  a  certain 

amount  of  blood  escaping  at  the  siime 

time. 

Tlif*  fn-e    tniihrijo   (Fig.    88).        In 

newly  voided  urine  tli»*  ovum  presents 

a  soin(»what  brownish  aj»pearance,  and 

generally  contains  a  ciliated    embryo. 

After      a      tinu'     the     embryo     may 

escaf)e  through  a  longitudinal  rupture 

in    th(»  shell.      It    then   swims    al)out, 

but,  unless  supplied  with  fresh  water, 

soon  perishes.      Jf  the  urine  be  freely 

diluted    with   water,   the    embryo    not 

only  escapes  more  quickly  from  the  shell  but  also  con- 
tinues to  live,  swinmiing  and  gyrating  very  actively 

for  a  con.siderable  time.     While  swimming,  the  botly 

of  the  little  animal  undergoes  many  changes  of  shape. 

For    the?    most  part,   when  advancing,   it  is  oblong, 
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tapering  somewhat  posteriorly  ;  when  more  stationary 
it  tends  to  assume  a  spherical  form.  It  moves  by 
means  of  the  cilia  which,  with  the  exception  of  the 
minute  pjipillary  beak,  thickly  cover  the  entire  body. 
On  carefully  examining  the  embryo,  a  canal  may  be 
traced  from  the  beak  into  what  looks  like  a  rudimen- 
tary stomach  ;  on  l>oth  sides  of  this  two  much  smaller 
glaiid-liko  organs  ca,n  be  seen,  from  each  of  which  a 
delicate  tube  passes  forward  and  opens,  apparently, 
somewhere  in  the  neighbourhood  of  the  beak.  The 
bulk  of  the  embryo  is  occuj)ied  by  a  numbi»r  of  sarcode 
globules.  A  careful  description  of  the  embryo  is 
given  by  I>r.  (J.  S.  Hnxk  in  the  Ldticft  of  Sept.  9th, 
1893,  p.  G'i;"),  to  which  the  reader  is  referred  for 
further  details. 

Lift-hisUiry. — l^eyond  its  first  stage  of  free-swim- 
ming ciliate<i  embryo,  the  e.xtracorporeal  life  of 
bilharzia  is  quite  unknown,  notwithstanding  the 
many  attempts  that  have  been  made  to  trace  its 
future  pi-ogress.  Sonsino  believed  at  one  time  that 
he  had  discovered  its  intermediate  host  in  a  fresh- 
water arthropodc  ;  this  view  he  afterwards  abandoned. 
Judging  from  analogy,  the  embryo  bilharzia  probably 
passes  into  the  body  of  some  fresh- wat<»r  mollusc,  into 
some  crustacean,  or  into  some  larval  arthropode  ; 
there,  it  is  conjectured,  it  undergoes  the  developmental 
changes  into  redia  and  cercaria  usually  exhibited  by 
th(^  distomes.  loiter,  it  pix)bably  becomes  encvsteil, 
and  then,  either  free  or  still  in  the  body  of  the  inter- 
mediate? host,  it  gains  access  to  man  in  drinking  water, 
and  so,  through  the  stomach,  passes  to  the  veins  of  the 
porUvl  system.  Recently  Looss  luus  expressed  the 
oj)inion  that,  uidike  other  distomes,  bilharzia  does  not 
require  the  s(;rvices  of  an  intermediary  host,  and  that 
the  ciliated  embryo  enters  the  human  Ixxly  directly 
by  j)enetrating  the  skin. 

Symptoiii^i. — The  symptoms  j)roduced  by  bil- 
harzia vary  in  degree  within  very  wide  limits. 
In  the  vast  majority  of  instances,  the  patient  ex- 
periences no  trouble    whatever ;   in   other   instances 
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the  suffering  is  very  great.  Indirectly,  from  the 
serious  nature  of  the  lesions  of  the  urinary  organs  to 
which  it  may  give  rise,  bilharzia  is  an  occasional 
cause  of  death. 

The  most  cliaracteristic  symptom  of  its  presence 
in  the  wall  of  the  bladder  is  the  passage  of  blood  at 
the  end  of  micturition,  with  or  without  a  sense  of 
urinary  irritation.  The  amount  of  blood  so  passed 
varies  from  a  few  drops  of  slightly  tinged  urine,  to  a 
considerable  quantity  of  pure  blood.  The  quantity  of 
blood  passed  and  the  degree  of  irritation  are  increasetl 
by  exercise,  by  dietetic  indiscretions,  and  by  all  such 
causes  as  are  calculated  to  induce  or  aggravate 
cystitis.  As  a  rule,  it  is  only  the  last  few  drops  of 
urine  that  contain  bl<jod  ;  sometimes,  however,  the 
haemorrhage  is  more  extensive,  and  then  the  entire 
bulk  of  the  urine  may  be  blood  tinged.  Occasionally, 
clots  even  are  passed. 

If  in  a  case  of  moderate  bilharzia  infection  the 
urine  be  passed  into  a  glass  and  held  up  to  the  light, 
minute  Hocouli,  or  coiled-up  inucoid-looking  threads, 
will  Ix*  seen  floating  about  in  the  fluid.  If  it  be  allowed 
to  stand,  the  flocculi,  and  perhaps  minute  clots,  will 
subside  to  th<*  bottom  of  the  vessel  ;  these,  on  being 
taken  up  with  a  j)ipette  and  placed  under  the  micro- 
scope, will  be, found  to  contiiin,  Ijesides  blood  corpuscles 
and  the  usual  catarrhal  products,  large  numbers  of  the 
characteristic  spined  ova. 

In  doubtful  cases,  where  ova  are  few,  the  best  way 
to  And  them  is  to  get  the  patient  to  empty  the  bladder 
and  to  catch  in  a  watch-glass  the  last  few  drops  of 
urine  which  can  be  forced  out  by  straining;  these  in- 
variably contiiin  ova.  A  low  power  of  the  microscope 
suttic<»s  and  is  best  for  diagnosis. 

Endemic  hiematuria  lasts  for  months  or  years. 
Kecovery  is  rarely  complete.  In  ordinary  causes,  pro- 
vided no  reinfection  take  place,  the  haematuria  tends 
to  decrease,  although  ova  may  continue  for  years  to 
be  found  in  the  bust  few  drops  of  urine  j>asse(l.  In 
severe  cases,  sooner  or  later,  signs  of  cystitis  su|)ervene 
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and  give  rise  to  a  ^eat  ileal  of  Hufferiug.  Not  uii- 
frequently  the  ova  become  the  nuclei  for  stone,  and 
then  symptoms  of  urinary  calculus  are  superadded. 
Sometimes  the  pathological  changes  induced  by  the 
presence  of  the  parasite  in  the  bladder  lead  to  the 
Jevelopment  of  new  growth,  in  which  event  the 
symptoms  l>ecome  more  urgent  and  the  hematuria 
perhaps  excessive.  Hypertrophy,  contraction,  or  even 
dilatation  of  the  bladder,  are  not  unusual.  Besides  the 
bladder  symptoms  there  may  l>e  signs  of  prostatic 
disease,  or  of  disease  of  the  vesiculae  seminales  causing 
spermatorrluva.  In  the  latter  case,  ova  may  be  de- 
tected in  the  semen.  In  other  instances  the  uretera 
and  kidneys  Ixn'ome  involvetl,  and  grave  disease  of 
these  organs  ultimately  ensues.  In  consequence  of  the 
sutiering  which  the.se  aggravatiKl  forms  of  infection 
produce,  the  patients  become  auivmic,  waste<l,  debili- 
tated, and  a  ivuily  prey  to  intercurrent  disease. 

When  the  rectum  is  involved  dysenteric-like 
symptoms  may  sui)erveue,  mucus  with  blood  being 
passed  from  time  to  time,  the  ova-laden  stools 
becoming  frequent  and  their  passiige  being  attended 
with  tenesmus.  Jn  such  cases  small,  sometimes  large, 
branching,  soft  growths  are  to  be  felt  inside  the 
spliinct^T  ani.  They  may  extend  as  high  up  the 
bowel  as  the  sigmoid  tlexure.  On  breaking  u})  one  of 
these  with  needles,  the  ova,  often  with  the  spine 
placed  laterally,  can  be  seen  in  the  dt^brls.  Recently 
I  saw  a  case  in  which  extensive  condyloma-like 
growths  external  to  the  anus,  and  full  of  ova,  were  a 
remarkable  feature. 

Vaginitis  and  cervicitis  have  l)een  known  to  be 
produced  by  this  parasite.  Ova  have  also  been  found 
in  the  liver,  in  the  lungs,  and  in  other  parts ;  their 
presence  in  the  latter  organs  gives  rise  to  no  active 
symj)toms. 

Milton  {Jour,  nf  Trop.  Med.,  June  2,  11»02)  has 
recently  pointed  out  the  extreme  frequency  of  urinary 
fistula  in  Kjrypt,  the  result  of  bilharzia  disease  of  the 
urethra.     These  fistulte  may  occur  anywhere  in  the 
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neighbourhood  of  the  genitals,  but  are  especially 
common  in  the  perineum  and  posterior  surface  of  the 
scrotum,  and  originate  from  bilharzia  disease  of  the 
pubic  surface  or  roof  of  the  urethra  just  in  front  of 
the  bulb,  the  eggs  of  the  parasite  being  deposited 
in  the  mucous  or  sub-mucous  tissue.  Stricture  of 
the  urethra  is  by  no  means  uncommon  from  a 
similar  cause,  especially,  Milton  has  obser\'ed,  in 
the  case  of  fistulae  connected  with  the  floor  of  the 
urethra. 

Pathological  anatomy.— The  character  of  the 
changes  bix>nglit  about  by  bilharzia  varies  very  much 
according  to  the  degree  and  the  duration  of  the 
infection.  In  almost  every  case  the  walls  of  the 
urinary  bladder  are  early  affected.  All  that  may  be 
apparent  to  the  naked  eye  at  this  stage  of  the  disease 
is  a  certain  amount  of  injection  of  the  small  vessels 
of  the  mucosa  vesicge,  and,  according  to  Sonsino, 
c<}rtain  exceedingly  minute  vesicular  or  papular  eleva- 
tions of  the  surfac(^  of  this  membrane.  When  these 
minute  elevations  are  examined  microscopically  they 
are  found  to  contain  ova.  Ova  are  also  to  Ije  found 
in  the  dilated  minute  blood-vessels.  Later,  especially 
in  the  trigone  of  tlie  bladder,  there  are  found  rounded 
patches  of  inflammatory  thickening  which  project 
somewhat,  are  granular  on  the  surface,  and  dense  in 
consistence ;  on  section  they  creak  under  the  knife  as 
if  they  contained  gritty  particles.  It  is  evident  that 
these  elevate<l,  thickened  patches  are  the  result  of  an 
inflammatory  process  provoked  by  the  clustei-s  of  ova 
which  the  microscope  reveals  scattered  throughout 
their  entire  extent.  The  ova  are  princiimlly  deposited 
in  the  submucosa,  less  extensively  in  the  mucous 
membrane  itself,  still  less  abundantly  in  the  muscular 
walls  of  the  organ  or  in  its  subserous  t<»nn('ctive  tissue. 
They  tend  to  occur  in  groups,  each  of  which  is  invested 
by  a  sort  of  connective-tissue  capsule  ;  or  they  may  be 
lying  in  small  bloo(^l-vessels  which  they  occlude.  Some 
ova  are  seen  to  have  undergone  caleiHcation  ;  others 
are  still  fresh,  either  segmenting,  or  already  containing 
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a  ciliate<l  embryo.  On  the  surface  of  the  rounded 
pat<,'hos  aheady  mentioned,  j)hosphatie  deposits,  also 
containing  ova,  are  not  uncommon  ;  sometimes  the 
patches  present  minuto  sloughs.  In  addition  to  these 
indurated  patches,  various  forms  of  polypoid  excres- 
cence--sometimes  ulcerated- -may  protrude  from  the 
mucous  surface  into  the  cavity  of  the  bhidder. 
These  various  hyperj)lasia'  frequently  contain  the  adult 
parasite  as  well  as  ova. 

In  addition  to  what  may  l)e  called  the  specific 
changes  in  the  mucosa,  the  muscular  coats  of  the 
bladder  ai*e  generally  hypertrophicKl.  In  consequence 
of  this,  as  well  as  of  the  ingrowth  of  villosities  and 
different  forms  of  new  growth,  tin*  capacity  of  the 
organ  may  be  much  diminished.  Its  mucous  surface 
is  generally  coated  with  a  sanguineous  mucus 
containing  myriads  of  ova.  (fnivel,  or  small 
stones-  generally  phosphatic  are  sometimes  found 
either  embedded  in  lacunar  in  the  hypertrophied 
and  roughened  bladder  wall,  .or  free  in  the 
cavity.  Not  unfrecjuently  a  similar  hyperphisia 
occurs  in  the  ureters,  j>articularly  towards  their  lower 
ends.  In  rare  instances  the  pelvis  of  tlie  kidney 
itself  is  affected.  Obliteration  of  the  uix^ter,  both 
from  small  stones  and,  also,  from  thickening  of  the 
mucous  mein))rane,  has  sometimes  been  met  with  ;  this 
leads  to  dilatation  of  the  pelvis  and  ati-ophy  of  the 
parenchyma  of  the  kidney.  It  is  easy  to  understand 
how,  in  time,  these  changes  of  the  bladder  and  ureters 
may  give  rise  to  hydronephrosis,  pyelitis,  abscess  of 
the  kidney,  and  similar  secondary  affections. 

llyperj)husia  from  bilharzia  infection  may  also 
occur  in  the  vesicuhe  seminales,  in  the  walls  of  the 
vagina,  and  in  the  cervix  of  the  uterus,  leading  to 
corn'.sponding  bloody,  ova  containing  discharges. 

In  bilharzia  disease,  as  ri'gards  }>ractical  im- 
portance, next  to  the  bladder  and  consequent  kidney 
affections  rank  the  changes  occurring  in  the  large 
intestine,  j)articularly  in  the  lower  part  of  the  rectum. 
In  this  situation  polyjjoid  growths,  apt  to  be  mistiiken 
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for  piles,  are  frequent,  hx  these  and  other  bilharzial 
tissues  the  parent  worms,  as  well  as  the  ova,  are  to  be 
found.  Large  extravasations  of  blood  under  the 
mucous  coat  may  occur. 

Strange  to  say,  in  ova  found  in  the  bowel,  the 
spine  is  generally  placed  laterally  ;  whereas  in  ova 
coming  from  the  walls  of  the  bladder  the  spine  is 
invariably  terminal.  In  the  ova  in  the  fieccs  of  the 
West  Indian  case  I  have  already  alluded  to,  the  spine 
was  placed  laterally  and  directed  backwards  ;  in  this 
case  there  was  no  luematuria,  nor  were  there  ova  in 
the  urine.  This  lateral  situation  has  been  explained 
in  various  ways,  one  suggestion  being  that  it  is  a 
consequence  of  the  compression  exercised  by  the 
muscular  coat  of  the  intestine  on  the  parent  worm 
while  the  ova  are  passing  the  shell  glands  ;  the 
relations  of  certain  of  the  reproductive;  organs  of 
the  worm  are  supjwscid  to  be  alt(?red  by  this  com- 
pression. Possibly  there  are  two  species  of  bilharzia, 
one,  with  latoral-spined  ova,  depositing  its  ei'gs  in 
the  rectum  only  ;  theother  haunting  bladder  or  rectum 
indifferently. 

It  may  l)e  mentioned  that  ova  in  small  numbers 
have  been  found  in  the  liver,  in  gall-stones,  in  the 
lungs,  in  the  heart,  and  in  the  kidneys.  We  have 
no  knowledge  of  any  definite  pathological  clmnge 
entailed  by  their  j)resence  there. 

Tumours  of  bilharzial  origin  have  sometimes  been 
found  in  connection  with  the  ])eritonenni  and 
ligaments  of  the  uterus. 

Diag^iiosi!^.-  The  diagnosis  of  bilharzia  disease 
is  easy  ;  the  presence  of  ova  in  the  urine  is  decisive. 
In  countries  like  Egypt,  where  the  disease  must  often 
concur  with  chyluria,  with  stone,  with  vesical  tumour, 
with  gononh(eal  cystitis,  and  with  pyelitis,  as  well  as 
with  prostatic  disease,  care  nnist  Ix*  exercised  in  each 
particular  case  to  separate  the  special  factors  to  which 
the  difTerent  symptoms  are  attributable.  Thus  in 
chyluria  concurring  with  bilharzia  disease  there  will 
be  chyle  in  the  urine  in  addition  to  Idood.     In  such  a 
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coiiil»iiiatioii  tlie  clot  which  fonns  will  be  large,  will 
contain  oil  graniiU's  and  globules  and,  very  probably, 
filaria  embryos  in  addition  to  bilharzia  ova  ;  moreover, 
the  filaria  will  generally  l)e  detectable  in  the  finger 
blood  if  looke<l  for  at  night.  Stone  in  the  bladder, 
when  suspected,  has  to  be  searched  for  with  the  sound. 
In  gonorrlneal  cystitis  the  histoiy  of  gonorrhoea  will 
be  forthcoming.  In  ])rostatic  disease,  enlargement 
of  this  organ  may  be  made  out.  Difficulty  may 
sometimes  aris<*  when  ova  are  few  in  number,  or 
when  they  have  ceased  altogether  to  come  away  in 
conseijuence  of  the  death  of  the  parent  worms.  The 
mischief  wrought  by  the  parasite  remains,  although  the 
ova — the  most  certain  evidence  of  the  parasite's 
previous  j)resence— may  be  discharged  no  longer. 
But,  even  if  ova  are  very  few,  they  may  still  be 
found  in  the  last  drop  or  two  of  urine  passed.  If 
they  are  no  longer  to  l>e  foun<l  in  the  urine,  some- 
times, by  scratching  the  surfjice  of  the  bladder  with 
a  somul  and  examining  the  shreds  of  mucus  so 
obtained,  a  few,  calcitied  it  may  l)e,  but  presenting 
the  characteristic  s{>ine,  may  be  seen  with  the  micro- 
scope. In  rectal  disease,  if  bilharzia  be  susjHJcted,  the 
mucus  and  the  fjeces,  or,  failing  these,  one  of  the 
polypoid  growths  after  removal  by  Hnger  or  forceps, 
as  well  as  tin;  urine,  should  be  examined  for  ova. 

Pro^fiiosis.— An  important  element  to  be  con- 
sidered in  venturing  on  a  prognosis  is  the  long  life  of 
the  parasite.  Sonsino  mentions  a  case  in  which  living 
ova  were  still  being  passed  nine  years  after  their  first 
appe^irance,  and  after  all  chance  of  reinfection  had 
ceased.  Another  inijwrtant  element  in  prognosis  is 
the  degree  of  infection  ;  the  greater  the  numl)er  of 
worms  the  more  severe  and  the  more  extensive  the 
disease  they  produce.  As  with  filarial  infection,  the 
greater  the  number  of  cases  in  a  district  the  greater 
the  proportionate  probability  of  severe  infections  being 
met  with.  The  prognosis  is  pi'actically  that  of  a 
chronic  cystitis  depending  on  an  irremediable,  but  not 
in  itself  fatal,  cause.     Much  suffering  may  often  be 
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looked  for,  and,  as  a  consequence,  anaemia  and  de- 
bility ;  possibly  calculus  may  be  formed ;  possibly 
grave  renal  disease  may  ensue ;  possibly  villous  or 
epitheliomatous  growths  in  the  bladder.  In  the  milder 
degrees  of  infection,  which  fortunately  are  the  com- 
monest, the  patient  seems  to  be  in  no  way  incon- 
venienced by  the  parasite,  and  generally  escapes  all 
serious  consequences.  In  any  case,  mild  or  severe, 
there  may  be  attacks  of  hematuria  from  time  to  time  ; 
as  a  rule,  the  quantity  of  blood  lost  is  insignificant 

Treatment*— Our  knowledge  of  the  situations 
occupied  by  the  parasite  indicates  the  futility  of 
attempting  a  radical  cure  by  means  of  poisonous 
substances,  whether  introduced  by  the  bladder,  by 
the  rectimi,  or  by  the  stomach.  As  yet  we  know  of 
no  direct,  or  other,  means  by  which  the  bilharzia  can 
l>e  destroyed.  Harm  only  can  result  from  attempts 
at  a  radical  cure  of  endemic  haimaturia  on  such  lines. 
Our  effoi-ts  must,  therefore,  be  confined  to  paJ Hating 
the  eflects  of  the  presence  of  the  parasite.  Prac- 
tically, the  treatment  resolves  itself  into  tliat  of 
chronic  cystitis.  The  diet  should  l)e  bland  but 
nutritious ;  stimulants  and  spices  are  to  be  avoided. 
Excess  of  all  kinds,  violent  muscular  efforts,  cold  and 
other  causes  of  catiirrh  must  also  be  guarded  jigainst. 
During  exacerbations  of  hiematuria,  or  of  cystitis, 
rest  should  Ik>  enjoined  and  diluents  freely  partaken 
of.  Milton  has  obtained  good  results  from  gramme 
doses  of  extract  of  male  fern  three  times  a  day  in 
bilharzial  haimaturia.  A  recent  writer  has  advocated 
the  use  of  methylene  blue  (3  grs.,  three  times  a  day) 
in  similar  circumstances.  Adrenalin  has  some  in- 
fluence in  controlling  hiemorrhage.  Pain  may  demand 
anodynes.  Excessive  catarrh  of  the  bladder  suggests 
wa.shing  out  with  weak  boric  acid  lotion,  and  the 
internal  administration  of  urotropine,  uva  ursi, 
buchu,  perhaps  small  doses  of  cubebs,  copaiba,  or 
sandalwood  oil,  salol,  benzoic  acid,  and  so  forth. 
Stone,  and  troublesome  new  growths,  are  to  l>e 
removed  by  operation.     Where  distress  was  extreme, 
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Mackio  and  others  have  had  good  results  from 
perineal  cystotomy  and  drainage.  Polypoid  growths 
in  the  rectum,  where  accessible,  should  be  removed. 
In  severe  rectal  disease,  milder  measures  failing, 
excision  of  the  affected  part  of  the  gut  may  be  neces- 
sary. Perineal  fistula  must  be  dealt  with  on  oixiinary 
surgical  principles.  Hyj>erplasia  in  the  vagina  and 
cervix  is  best  treated  by  scraping. 

Pr<»v<»iilion.— »^ince  analogy  justifies  the  belief 
that  the  eml)ryo  of  bilharzia,  on  obtaining  access  to 
•fresh  water,  enters  a  fresh- water  animal  and  Vjy  it 
obtains  access  to  another  human  host,  it  is  evident 
that  if  the  embryo  l)e  kept  from  getting  into  the 
water,  or,  if  drinking  water  be  l)oiled  or  filtered,  the 
spread  of  the  disesuse  from  man  to  man  would  be 
effectually  prevented. 

In  the  endemic  districts,  children,  in  particular, 
should  be  carefully  and  repeatedly  warned  against 
drinking  the  water  of  ponds  and  canals.  Provided 
reinfection  be  avoided  by  the  exercise  of  prudence 
in  the  matter  of  drinking  water,  then^  is  no  neces- 
sity for  sending  the  patient  with  bilharzia  disease 
away  from  the?  country  in  which  the  parasite  was 
acquired. 
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CHAPTER      XIx 

II.      PARASITES     OF     THE     CONNECTIVE     TIHHlJE. 

C.UINEA-WORM   (FILARIA    MEDINENSIs)  ;    FILAUIA    LOA  ; 

FILARIA    VOLVULl'S. 

Guinea-ivorm, 

OeoK:raphical    diMrlbutloii. --  This     itiipot'tiuil 
parasite     is    found     in    certain    jmrts    of    Indiii 
the     Deccan,     Scinde,    etc. — in     Persia,     Turkestan, 
Arabia,    tropical    Africa — particuhirly    on     the    west 
coast,  and  in  a  very  limited  part  of  J5ra/.il  (F(Mra  de 
Santa   Anna).       Formerly    it    was    supposed    to    i)e 
endemic    in   Curai^oa,    I)<^nierara,   and   Suriiuim  ;    ap 
parently   it   has  now   disappeared   from    these   phiees. 
Guinea- worm     is     not    ecjually    ditlused     thiou«,dn)ut 
this   extensive    area  ;    it  tends  to  special    }>rev;dence 
in  limited  districts,  in  souKi  of  which  it  is  exc(»ssively 
common.      In    parts   of   the    l)ecean,  for  example,   at 
certain    seasons  of   the  year    nearly  half   the  popuhi 
tion  is  affected;  and  in  places  on  the  West  Coast,  of 
Africa  nearly  every  ne^ro  has  one  or  more  specimens 
about  him.      Althouf,d)  guinea- worm  is  sonjetimes  seen 
in  Europe,  this  is  oidy  in  natives  of,  or  in  recent  visitors 
from,  the  endemic  area.    Though  fi*e(piently  introduced 
in  this  way  it  has  not  become  acclimatised  either  in 
Europe  or  in  North  America.      We  have  no  acccaint 
of  the  parasite  as  endemic  in  any  part  of  Asia  east  of 
Hindustan,  in  the  Eastern  Archip<'lago,  in  Australia, 
or  in  the  Pacitic  Islands. 

Guinea-worm  occurs  occasionally  in  the  lower 
animals — ^horse,  dog,  ox,  etc.  Possibly,  some  of  the 
parasites  in  the  lower  animals  described  as  guinea- 
worm  may  belong  to  quite  a  ditVerent  species. 

Thc»  pnrsi««ile  (Eig.  S9). —Avafomical  /f^if ft r^fi. 
— The  male  guinea- worm  has  not  been  recog- 
nised with  certainty.  The  female  alone  is  known. 
She     is      reput^l     to     attain     in     some     instances 
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Piiomiou^  diiiieri^ioiiK ;  it  let  prot)abk\  however,  that 
worais  of  ^^^  or  six  ft^et  in  leugth  uwt*  their 
mze  to  erroi's  of  observiition,  twii 
wonns,  or  their  frngmenUi,  having 
h^mi  rf^garded  as  one.  According  to 
Ewart,  in  fortj  capefnUy  nieAsun?d 
sf»pciMien£  the  &tiifille&t  wa»  i2j  hichoSf 
the  hirgest  40  inches  in  length  \  3L» 
in**hes  i»  [rrobahly  im  avenige  lengtli. 
The  diameter  of  the  warm  13  about 
one-tenth  of  an  inch.  The  body  is 
cylindriailj  ndlkv-*liitej  j*Diooth|  and 
without  markings.  The  tip  of  the 
l-uil  conies  to  a  point  and  is 
abruptly  bent,  tlnis  forming  a  sort 
of  blunted  hook,  perhaps  functioning 
as  a  ''  holdfast;'*  The  head  end  is 
rounded  off,  terminating  in  what  is 
known  as  the  cephalic  shield,  Tlie 
mouth  is  triangtilar^  very  small,  and 
surrounded  by  six  papillre— two  large 
and  four  snialb  The  alimentwry 
caiial  \m  relatively  muHll,  K^ing 
coHipres,'3ed  and  thrust  to  ijtie  side 
by  the  utfTus  ;  in  th«i  mature  worm 
it  is  probably  c«^,  for  it  has 
not  l>een  traced  to  an  anus.  The 
vagina,  which  most  have  existed  at 
an  early  stage,  at  maturity  huK  also 
Ijeconie  obliterated  by  the  growth  ol 
the  enormous  uterus  whieii,  filled  with 
coiled-up  erijbryoa  (Fig.  i>0),  extends 
fixim  the  head  to  the  tail  of  the  worm. 
}fah%ts.^'T\\^  haliitat  of  tlie  fe- 
male ^inea-worui  \n  the  coniiectivo 
tissue  of  the  limbs  and  trunk. 
When  muture,  [jrompted  by  instinct,  she  proceeds 
to  bore  her  way  through  this  tissue,  and,  finally, 
tni veiling  downwards,  loaches  a  leg  or  foot.  In  85  per 
eoiit,  of  eases  she  pi'e-sents  in  some  part  of  tlie  lower  ex 
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tremities.  Occasionally  she  presents  in  the  scrotum  ; 
rarely  in  the  arms  ;  very  exceptionally  in  other  parts  of 
the  body,  or  even  in  the  head.  Arrived  at  her  destina- 
tion she  pierces  the  derma.  Probably  in  consequence 
of  some  irritating  secretion,  a  small  blister  now  forms 
and  elevates  the  epidermis  over  the  site  of  the  hole 
in  the  derma.  By-and-by  the  blister  ruptures,  dis- 
closing a  small  superficial  ulcer  half  to  three-quarters 
of  an  inch  in  diameter.     At  the  centre  of  the  ulcer, 


Ti-aiis verse  section  of  guiiifu-wonn.    (l.furkart.) 


which  sometimes  quickly  heals  spontaneously,  a 
minute  hole,  large  enougli  to  admit  an  ordinarj' 
prol)e,  can  be  seen.  Sometimes  when  the  blister 
ruptures,  the  head  of  the  worm  is  seen  protruding 
from  this  hole ;  as  a  rule,  however,  at  first  the 
worm  does  not  show.  If  now  we  douche  the 
noighl)ourhood  of  the  ulcer  with  a  stream  of  cold 
water  expressc^d  from  a  sponge  and,  as  the  water  falls, 
watch  th(j  little  hole  in  the  centre  of  the  ulcer,  we 
shall  see  in  a  few  seconds  a  droplet  of  fluid — at  first 
clear,  later  milky — well  up  thi-ough  tlie  hole  and 
flow  over  the  ulcer.  Sometimes,  instead  of  this  fluid, 
a   small,    beautifully  pellucid  tube,  about  i»^-  of  an 
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\i%c\%  ill  disiaictt-r,  douFitWwi*  tW  uleruy  of  tlie  worni 
prolap^^l  through  her  tnouih^  is  projeetod  through 
the  WiXe  in  rea^x^ase  to  the  Htmmlus  of  the  e<>k! 
water.     When  t\\\n  tuV»e  liaa  l>«^en  extnided  an  indi 
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or  tlierealiout^*  it  Huddenly  tills  witli  iiti  ij[j*i(|Ue 
wlfcitifib  iDattTial,  ruptures  iirtd  colkpaes,  the  Ouid 
k*prf*)idju^  over  the  surface  of  the  ulcer*  If  a  Jittle 
of  the  tJui*i,  either  tlmt  which  ha^  welled  up  through 
the  holrr,  or  thjit  whieh  hsm  eHmpi*cl  from  tfip  ru|vturcd 
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tube,  is  placed  under  the  microscope, 
it  is  seen  to  contain  myriads  of  em- 
bryo guinea- worms  l3dng  coiled  up, 
almost  motionless,  with  their  tails 
projecting  in  a  very  characteristic 
manner  (Fig.  91).  If  now  a  drop 
of  water  be  instilled  below  the 
cover-glass  the  embryos  may  be  ob- 
served to  unroll  themselves  and,  in 
a  very  short  time,  to  swim  about, 
more  suoy  with  great  activity.  Mani- 
festly these  embryos  come  from  a 
guinea  worm  lying  in  the  tissues 
and  communicating  with  the  surface 
through  the  little  hole  in  the  derma. 

71if'  f'liihrijo  ( Fig.  92). — The  em- 
Ijryos  are  not  cylindrical  ;  they  are 
distinctly  flattened.  In  swimming 
they  move  by  a  sort  of  side-to-side 
lashing  of  the  tail,  and  tadpole-like 
motion  of  the  body.  The  move- 
ments are  intermittent ;  sudden, 
short  swims  alternating  with  brief 
pauses.  When  progressing,  the 
longer  transverse  axis  of  the  Ixxly 
is  perpendicular  to  the  plane 
travelled  over ;  but  when,  from 
time  to  time,  the  little  worms  pause 
they  gradually  roll  over  on  to  their 
Hat  surfaces.  As  soon  as  they  come 
to  I'est  on  the  tiat  they  suddenly 
recover  themselves  with  a  jerk,  and 
turn  (juickly  on  to  their  edges  and 
begin  swimming  aV)out  again.  This 
series  of  movements  is  constantly 
repeated. 

The  embryo  of  the  guinea-worm 
measures  about  "5  to  '75  mm.  in 
length,  l)y  015  to  •0*25  nim.  at  i*s 
greatest    breadth.       The    he*ui     is 
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somewhut  Uipend  wul  then  abruptly  rouaded  ufi.  The 
tail  18  long,  slender,  but  not  c|uite  skutply  pointed.  The 
iiliiiiejjt^iry  canal  ca(i  Ik?  reitdily  detected.  To  wart!  m 
the  ru(>t  uf  th(^  tHil  two  }>eciiHiu'  gland  like  oi^ans, 
plactNJ  (*pposil€*  to  Gflfli  other,  can  i»e  made  out. 
The  cutifle  in  vi^ry  disluictly  i  mnsversety  atmted* 

In  clean  water  tht^  ^lubryo  ivmains  alive  for  six 
chiy4|    Hi  muddy  wati?r,  or  in  moist  enrth,  tt   Mill 


live  fitini  two  to  tliret^  wooki*.  If  hlowly  dt^iccnk'<i 
it  docs^  not  did  ;  it  may  U*  rc«iiwt*ilfitcd  by  pli^cin^ 
it  again  in  a  litttr  water. 

In  it  rm  **dut  ry  hunt  — ^  I  f ,  by  Mity  of  t?x  [  lU  ri  m  c  n  t,  we 
placp  some  guinea  worm  emliryo/i  along  « ith  Ci/ehpe 
iliiftthirorftis  m  n  w^iU^h-gljdSs  w^c  shall  find  th^it,  nfter 
a  few  hours,  the  iindiryos  havi?  traiihfi^ri^d  thciiiselvri 
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to  the  interior  of  the  body-cavity  of  the  cyclops,  where 
they  can  be  seen  moving  about,  coiling  and  uncoiling 
themselves,  with  considerable  activity  (Fig.  93).  Aa 
many  as  fifteen  or  twenty  young  guinea- worms  may 
be  counted  in  each  of  the  little  crustaceans,  which, 
unless  the  infection  is  excessive,  seem  in  no  way 
inconvenienced.  After  a  time,  the  embryos  so  trans- 
ferred undergo  a  metamorphosis.  They  cast  their 
skins  two  or  three  times,  get  rid  of  their  long  swim- 
ming tails,  acquire  a  cylindrical  shape  and,  ultimately, 
along  with  increased  size,  develop  a  ti-ipartite  arrange- 
ment of  the  exti-eme  posterior  end,  which  recalls  a 
similar  arrangement  in  the  tail  of  /'.  noctunia  and  of 
/'.  reconflita  towaixis  the  termination  of  the  stay  of 
the  former  nematode  in  the  mosquito,  and  of  the 
latter  in  the  dog  tlea  (Grassi). 

Mode  of  iu/fdion. — The  metamorphosis  of  guim*a- 
worm  in  cyclops  was  discovered  l)y  Fedschenko  in 
Turkestan.  His  observations  1  have  been  al)le  to  con- 
tirm  in  England ;  but,  owing  to  the  colder  climate  of 
the  latter  country,  in  English  cyclops  the  metamor- 
phosis takes  somewhat  longer  to  complete  ;  eight  or 
nine  weeks,  instead  of  tive  weeks  as  in  Turkestan. 
Fedschenko  supposed  that  the  cyclops  containing  the 
embryo  guinea-worm,  on  Wing  swallowed  by  man  in 
drinking  water,  was  digested ;  and  that  the  parasite, 
l>eing  then  set  free,  worked  its  way  into  the  tissues 
of  its  new  and  detinitive  host.  It  is  possible,  how- 
ever, that  the  embryo  may  have  to  undergo  further 
changes  bt»fore  it  is  fitted  for  life  in  man.  (Consider- 
ing the  peculiar  geographical  limitations  of  this 
helminthiasis,  and  the  very  general  distribution  of 
cyclops,  such  an  arrangement  Jis  I  suggest  seems 
likely  enough.  However  this  may  lx%  Fedschenko's 
discovery  makes  it  almost  certain  that  it  is  in  drinking 
water  that  the  «;uinea-worm  is  acquired.* 

*  It  is  piubaMf  that  the  idea,  formerlv  euttrtaiiied,  that  the 
guinea- wonn  embryo  enters  the  human  body  directly  throu^^h  the 
skin  and  withojit  tlie  intervention  of  an  intermediary  h(>st  will,  in 
ronuequence  of  Looss's  «>b«?rvations  on  ankyloMtomum.  be  revived. 
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The  mahi  worm. — Nothing  certain  is  known,  as 
already  stated,  about  the  male  worm  ;  nor  as  to 
when  or  where  impregnation  of.  the  female  is  effected. 
Im|)i*egnation  probably  occui's  at  an  early  stage  of 
parasitic  life,  and  long  }>efore  the  female  worm  has 
grown  to  the  great  length  which  she  s^ibsequently 
attains.  The  male  worm,  his  function  fulfilled, 
probably  dies  and  is  absorbed. 

liwloyiciil  jfecHliarlft^s  p.rplahif'd.  -The  little  we 
now  know  of  the  life-history  of  the  guinea-worm 
explains  many  things  that  were  formerly  mysterious. 
We  now  understand  why  the  parasite,  on  attaining 
maturity,  makes  for  the  legs  and  feet :  these  are  the 
parts  of  the  human  body  most  likely,  in  tropical 
countries,  to  come  in  contact  with  puddles  of  water, 
the  medium  in  which  cyclops — the  intermediary  host 
-lives.  We  can  understand,  also,  why  it  is  that 
the  contact  of  water  with  the  skin  of  the  host  causes 
the  guinea-worm  to  expel  h<  r  young  ;  and  we  lain 
understand  the  raticmaie  of  the  douching,  so  much 
practised  by  the  natives  of  certain  of  the  endemic 
districts,  in  their  attempts  at  extraction.  The  water- 
carriers  in  India  are  said  to  bf»  very  subject  to  guinea- 
worm,  which,  in  their  case,  is  prone  to  appear  on  the 
back  — that  is,  the  part  of  the  body  against  which  the 
water-skin  lies  wh<>n  l)eing  carried.  On  this  fact  has 
been  based  an  hypother.is  that  the  young  guinea- worm 
enters  by  the  skin.  I  would  interpret  the  fact,  if  fact 
it  be,  by  suggesting  that  the  mature  guinea- worm, 
conformably  to  her  instinct,  seeks  out  that  part  of 
the  body  most  in  contact  with  water,  which,  in  the 
case  of  the  Indian  water-carrier,  is  his  back. 

Prewtttitre  death  of  parnttite. — Occasionally  the 
guinea-worm  fails  to  pierce  the  integument  of  her 
host ;  sometimes  she  dies  before  arriving  at  maturity. 
In  either  case  she  may  give  rise  to  abscess  ;  or  she  may 
become  cretitied  and   in  this  condition  may  be  felt. 

Already  one  (ternian  obsei-^'er  has  fstated  that  lie  succeeded  in 
comiiiuuiiatiuj,'  guinea -wunii  to  ii  moiikoy  by  niii>lying:  li\iug 
embryos  to  the  skiu  of  the  aninial. 
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years  afterwards,  as  a  hard  convoluted  cord  under  the 
skin  of  the  leg,  or  be  discovered  only  on  dissection. 

Treatment.— Formerly  it  was  the  custom,  so 
soon  as  a  guinea-worm  showed  itself,  to  attach  the 
protruding  part  to  a  piece  of  wood  and  endeavour  to 
wind  hereout  by  making  a  turn  or  two  of  this 
dailv.  Sometimes  these  attempts  succeeded  ;  just  as 
often,  the  worm  snapped  under  the  strain.  The 
consequences  of  this  accident  were  often  disastrous. 
Myriads  of  young  escaped  from  the  ruptured  ends 
into  the  tissues,  and  violent  inflammation  and  fever, 
followed  by  abscess  and  sloughing,  ensued  ;  weeks, 
or  months,  perhaps,  elapsed  before  the  unhappy 
victims  of  this  rough  surgery  were  able  to  get  about. 
Too  often  serious  contractions  and  ankyloses  from 
loss  of  tissue  and  inflammation,  and  even  death  from 
septic  trouble,  resulted. 

If  a  guinea -worm  be  protected  from  injury,  and 
the  part  she  occupies  frequently  douched  with  water, 
her  uterus  will  be  gradually  and  naturally  emptied  of 
embryos.  Until  this  process  is  completed  she  resists 
extraction  :  possibly  the  hook  at  the  end  of  her  tail 
assists  her  to  maintain  her  hold.  But  when  parturi- 
tion, in  from  fifteen  to  twenty  days,  is  completed, 
the  worm  is  absorbed  or  tends  to  emerge  sponta- 
neously. A  little  traction  if  practised  then  may  aid 
extrusion.  Traction,  however,  must  not  be  employed 
so  long  as  the  embryos  are  being  emitted.  The  com- 
pletion of  parturition  can  be  easily  ascertained  by 
the  douching  experiment  already  descriljed. 

Emily,  a  French  naval  surgeon,  has  intro- 
duced a  system  of  managing  guinea- wonn  cases 
which  bids  fair  to  shorten  treatment  and  obviate  the 
serious  risks  of  the  old  winding-out  system.  By 
means  of  a  Pravaz's  syringe  he  injects  the  body  of 
the  worm,  if  she  chances  to  be  protruding,  with 
solution  of  bichloride  of  mercury,  1  in  1,000.  This 
kills  the  parasite ;  after  twenty-four  hours,  extrac- 
tion is  generally  easily  eflfected.  If  the  worm  has 
not  shown  heraelf  externally,  but  can  be  felt  coiled 
o  o 
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Up  under  the  skin,  he  injects  as  near  the  coils  as 
possible,  and  through  several  punctures,  a  few  drops 
of  the  same  solution.  This,  too,  kills  the  parasite. 
Hc^r  body  is  then  absorl>ed,  as  a  piece  of  aseptic 
catgut  would  l)e,  without  inflammation  Or  reaction  of 
any  description  ;  or  she  may  lie  cut  down  on,  and 
etisily  extracted.  Others  have  confirmed  the  value 
of  Emily's  method,  which  saves  much  time  and 
suflfering  and,  with  due  care,   is  devoid  of  risk. 

Filarui  loa  (Fig.  94). 

This  parasite  is  peculiar  to  the  West  Coast  of 
Africa,  where,  in  many  parts,  it  is  not  uncommon. 
The  male  worm  mejisures  about  25  to  30 
mm.  in  length  by  0  3  mm.  in  breadth, 
the  female  30  to  40  mm.  in  length  by  0  5 
mm.  in  breadth.  Both  sexes  are  filiform, 
cylindrical,  colourless,  like  fine  fishing- 
gut,  tapering  slightly  at  the  head,  more 
decidedly  at  the  tail.  The  body  is  dotted 
over  with  minute  chitinous  bo.sses.  The  anus  is  sub- 
terminal.  The  tail  of  the  male  (Fig.  95)  is  markeilly 
incurvated  and  provided  with 
five  large  papilla?  on  each  side 
of  the  anus,  and  two  rather 
short,  unequal  spicules.  The 
mouth  is  simple,  punctiforra, 
and  without  armature. 

The  habitat  of  Filaria  loa 
api)ears  to  be  the  connective 
tissue,  which  it  traverses  freely. 
When,  in  the  course  of  its 
wanderings,  it  crosses  the  sub- 
conjunctival connective  tissue, 
and  the  delicate  integuments 
about  the  orbit,  it  becomes  dis- 
tinctly visible.  When  passing 
under  such  thin  structures  as 
the  skin  of  the  eyelids,  or  that  over  the  bridge  of  the 
no.se,  or  when  moving  about  under  the  skin  of  the 
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fingers  and  occasionally  of  other  parts,  the  slight 
elevations  it  gives  rise  to,  as  well  as  its  movements, 
are  sometimes  appreciable,  and  may  be  both  seen  and 
felt. 

From  the  circumstance  that  this  parasite  has 
occasionally  been  seen  in  individuals  who  have  been 
ten  or  more  years  away  from  the  endemic  area  in 
which  alone  it  can  be  contracted,  we  may  conclude 
that  the  loa  is  long-lived. 

The  female  i)roduces  sheathed  embryos  closely 
resembling  F.  nocturiia  and  F.  diuma.  At  one  time 
I  had  a  negro  patient  under  my  care  in  whose  blood 
F.  diurrui  aboimded.  This  man  remembered  that, 
when  a  lad,  he  had  a  loa  in  his  eye.  I  have  thought, 
therefore,  that  F.  dinrna  may  be  the  embryonic  form 
of  F.  loa.  On  the  other  hand.  Dr.  Argyll  Robertson 
has  placed  on  reconl  a  remarkable  ciise  of  F.  loa  in 
which  the  parasites,  a  male  and  a  pregnant  female, 
were  removed  from  the  eye.  The  patient's  blood 
was  fre<|uently  examined,  but  no  embryos  were 
found.  I  have  had  opportunities  of  examining 
the  blood  of  other  patients  known  to  be  the 
subject  of  loa  infection,  but  failed  to  find  in  any  of 
them  hiematozoal  embryos.  Front  and  Annett, 
Dutton  and  Elliott,  have  been  more  fortunate,  and 
have  encountered  at  least  two  cases  of  loa  infection 
concurring  with  F.  diuma  in  the  blood.  We  do  not 
know  in  what  way  the  embryo  esaipes  from  the 
human  body,  nor  do  we  know  anything  al)Out  its 
life-history  outside  the  human  l)ody.  Analogy 
suggests  that  the  embr^'o  circulates  for  a  time  in 
the  blood  like  F,  norttiriia,  from  which,  opportunity 
offering,  it  is  removed  by  some  suctorial  insect  which 
acts  as  internie<liary  host. 

Filar  in  loa,  as  stilted,  is  very  active  in  wandering 
about  the  bo<iy,  but  it  seems  to  have  a  predilection 
for  the  orbit  and  neighbourhood.  Jt  comes  and  goes 
there  at  irre<<ular  intervals  of  days,  weeks,  or  months, 
travei-sing  the  sulwonjunctival  tissue,  and  moving 
across    the    bridge   of   the    nose    from   one  eye   to 
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the  other.  Wurmth  seetDs  to  Holicit  its  {^retsence  oeiar 
the  surface.  The  sexes  appear  Uy  hunt  eueh  other 
about ;  at  all  eventa,  in  Br,  ArgjU  Robertson's  cmn 
A  male  worm  was  removed  from  the  eye,  and  not  li^ig 
afterwards  a  female  worm  appeared  about  the  samQ 
situation  and  was  also  removed.  Blan chard  hm& ' 
recoiTlefJ  a  similar  case. 

The  worm  upves  rise  to  prickin^^  itching,'  ci>*epiiig 
aeiisations  and,  occaaioualty,  transient  cEnlematous 
swellingii  in  different  parts  of  the  body.  When  it 
appears  uudc*r  the  cijnjunctiva  it  may  cau^  a  ocin- 
siderable  amount  of  inn  lotion  and  con|^estion>  Th^re 
may  be  actuai  pain  even^  associated  with  swelllni^ 
and  inability  to  xi^e  the  eye  and,  perhaps,  i am ef ac- 
tion of  tho  eyelids. 

Cain  bur  awellliisr^.^Undt^r  this  name  Mr* 
Thorapstone  describes  certain  fujptive  i*we!lings  which 
in  the  course  of  six  years*  practice  in  Lower  Nigeria  he 
hai)  encountered  in  three  black  and  in  four  white  men. 
The  swelHngs,  be  says,  ai^  "about  the  sixe  of  baif 
a  goose  eggj  painless,  though  somewhat  hot,  both 
objectively  and  subjectively,  not  pitting  on  pressure, 
and  usually  di>iappear  in  thrt^  day«.  Th^y  come 
iudiienly  aiid  disappear  p^dually,  and  occur  in  any 
part  of  the  Wly,"  He  never  saw-  in  the  same 
individual  niore  than  one  such  swelling  at  a  time, 
but  thoy  recur  at  irregular  intervals  even  when  the 
subject  is  in  Europe,  Plehn  has  seen  similar  iswell- 
ings  at  Cameroon.  Indeed,  a  lady^  long  resif|ent 
in  Old  Calabar,  informed  me  that  if  rubbing  or 
scratching  is  not  influlged  in  when  a  loa  approacliea 
the  surface  there  will  be  no  swelling,  and  that 
Calabar  swellings  are  produced  by  the  rubbing 
iioUeitad  by  the  irritation  caused  by  /*  laa,  Sh© 
herself  ha<l  a  loa  extracted  from  under  the  skin  over 
the  ligl  it  clavicle,  and  spoke  from  personal  experience, 
Mr.  Thorn patone  failed  to  find  embryo  filariie  in  his 
patients.  T  had  an  opportunity  of  examining  the 
blootl  of  such  a  a%.%&  rewntly,  and  also  failed  to  find 
hiemato:coa*      Tlie    character    of  the   swellings   ami 
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the  geographical  range  of  this  singular  affection  are 
not  incompatible  with  filarial  infection,  possibly 
with  F,  loa. 

Treatment.— The  negroes  treat  loa  in  two 
ways — either  by  dropping  a  grain  of  common  salt 
into  the  conjunctival  sac,  which  has  the  effect  of 
driving  the  filaria  away,  for  a  time  at  least ;  or  by 
extracting  it  with  a  sharp  thorn,  or  by  some  other  rude 
surgical  means.  With  proper  instruments  there  is 
no  difficulty  in  removing  the  parasite  from  under 
the  conjunctiva  or  from  the  eyelid — tliat  is,  if  the 
operator  is  possessed  of  the  requisite  deftness. 
All  that  is  necessary,  on  the  pai*asite  showing 
itself,  is,  after  cocainising  the  eye,  to  seize  the  con- 
junctiva with  a  pair  of  forceps,  taking  care  to  include 
the  worm  and  the  subconjunctival  connective  tissue 
in  the  grasp  of  the  instrument.  Having  fixed 
the  jmrasite  in  this  way,  the  conjunctiva  may  be 
snipped  through  with  scissors  ;  when,  with  the  aid 
of  another  pair  of  forceps,  and  after  releasing  the 
first  pair,  the  parasite  may  be  withdrawn.  In  the 
case  of  the  parasite  showing  itself  elsewhere,  I  would 
suggest  that  it  might  be  killed,  as  in  the  case  of  the 
guinea  worm,  by  local  hypodermic  injection  of 
bichloride  of  mercury  solution  (1  in  1,000). 

Filaria  volvulus. 

A  medical  missionary  sent  Prof.  Leuckart  two 
tumours,  the  size  of  a  pigeon's  egg,  which  had  been 
removed,  one  from  the  scalp,  the  other  from  the 
clicst,  of  Gold  Coast  negroes.  The  tumours  contained 
several  male  and  female  filarioe,  the  former  6  to  7  cm. 
the  latter  3  to  3*5  cm.  in  length.  The  worms  were 
coile<l  up  in  the  form  of  a  ball,  and  were  bathed  in  a 
fiuid  full  of  embryos  resembling  F.  noctunia  ;  no 
sheath,  however,  was  visible. 

MM.  Labadie  -  Lagrave  and  Deguy  describe 
a  nematode  worm  found  in  a  small  tumour 
excised  from  the  arm  of  a  French  soldier  who 
had    served    in    Dahomey   some   years    preyiously. 
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The  worm  occupied,  apparently,  a  lymphatic  vessel, 
and  was  coiled  up  and  embedded  in  a  tunnel  in  a 
circumscribed  maSvS  of  connective  tissue  about  the 
size  of  a  pigeon's  ^^.  It  is  ditiicult  from  the  de- 
scription to  be  sure  that  the  authors  are  correct  in 
assuming  that  the  parasite  in  question  was  F.  volvulus. 
Vvout  (Brit.  Med,  7<)?£r.,  Jan.  26,  1901)  describes 
two  similar  cast's,  hi  theso  the  verminous  tumours 
were  in  natives  of  Sierra  LiM>nr,  and  were  situated  in 
the  glut<»al  n»gion.  Accurate  measurements  of  the 
worms  gave  for  the  male,  3  cm.  ;  for  the  female,  4 
cm.  Tliom  ale  has  two  unequal  spicules,  four  pairs 
of  caudal,  and  four  pairs  of  anal  papillae.  The 
measurements,  it  will  be  observed,  difler  from  those 
of  l^euckart's  parasit<is — probably  in  consequence  of 
mutilation  of  the  latter. 
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CHAPTER     XLI. 

III.    PARASITES    OF   TUB    LUNGS. 
KXDEMIC     ILfJMOPTYSIS  :     PARAGONIMUS     WESTERHAXXI. 

(v.  Distomum  Rinfjfriy  v.  Disiommn  puhno7ia!e.) 

Oeof^rapliical  distribution.-  So  far  as  known, 
endemic  haemoptysis  is  confined  to  Japan,  Corea,  and 
Formosa.  A  cloubtful  case  has  been  reported  by 
Maxwell  in  Changpoo,  Fokien,  China.  In  the  en- 
demic districts  a  notable  percentage  of  the  population 
is  affected.  It  is  not  improbable  that,  as  knowledge 
extends,  the  disease  will  be  found  to  exist  in  other 
countries.  Recently  the  parasite  which  gives  rise  to 
this  peculiar  form  of  blood-spitting  has  been  found  in 
the  United  States,  both  in  the  cat  and  in  the  dog. 
It  is  not  at  all  unlikely,  therefore,  that  ere  long  we 
may  hear  of  endemic  haemoptysis  from  America.  The 
Chinese  and  Japanese  are  nowadays  to  be  found  in 
almost  every  land,  and  doubtless  they  cany  with 
them  their  peculiar  parasit<)s  —B.  Hinense,  D,  crassnm^ 
and  also  Z>.  Ringeri. 

Symptoms. — The  subjects  of  endemic  hiemoptysis 
have  a  chronic  cough,  which  is  usually  most  urgent 
in  the  morning  on  rising.  The  fits  of  coughing 
eventuate  in  the  expulsion  of  a  peculiar  rusty  brown, 
pneumonic-like  sputum.  This  sputum  can  be  pro- 
duced at  will  almost  at  any  time,  and  often  in  con- 
siderable quantity.  In  addition  to  the  chronic  cough 
and  the  rusty  expectoration  referred  to,  the  patient 
is  liable  to  irregular  attacks  of  hemoptysis.  Though 
usually  induced  by  violent  exertion,  occasionally  such 
attacks  come  on  without  apparent  cause.  The 
haemoptysis  may  be  trifling ;  on  the  other  hand, 
it  may  be  so  profuse  as  to  threaten  life — at  all  events, 
to  cause  intense  anaemia. 
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The  »pui It ff I.— On  pliicing  a  uiinuto  portioTi  uf  tlie 
viscid,  pneumonic  like  aputum  under  tlie  uiicit>scinje, 
iU  peculiiir  colour  is  found  to  be  due.  partly  to  red 
blootl  corpuscles,  partly  to  a  crowd  of  dark  brown,! 
thicit  shelled,  opereulated  ova  (Fig.  OG),  These  ovm 
vary  a   i^ood  deal  ia  size  and  ah  ape  ;    tbey  are  all 


distinctly  oval,  s^tnootlij  ilotibl*^-outlined,  arid  uiea^uro 
'  from  80  to  1 011^  in  Umgth,  I ly  40  to  GO  ^  in  breadtk 
Tf  the  Jiputum  is  shaken  up  in  water »  and  the  water 
lie  renewed  from  time  to  time,  in  the  course  of  a 
month  or  six  weeks — longer  or  shorter  ^iccording  to 
temperature^ a  ciliated  embryo  is  developed  in  each 
ovum.  When  tlie  ovum  is  mature^  on  placing  it  on  a 
alideand  exercising  slisrht  presfinre  oD  the  cover- glass, 
the  operculum  will  be  forced  back,  and  the  embryo  will 
immediately'  emerge  and  at  once  begin  to  swim  and 
gyrate    in    the   water.      Farthef  than    thia  the   life- 
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history  of  the  embryo  has  not  been  traced ;  but, 
doubtless,  it  is  continued  in  some  fresh-water  animal, 
through  which  it  finds  its  way  back,  in  a  more  or  less 
direct  way,  to  man. 

Pathological  anatomy. — On  making  a  section 
of  the  lungs  in  this  disease,  a  larger  or  smaller  number 
of  what  are  known  as  "burrows"  are  discovered 
scattered  about  this  organ,  particularly  towards  the 
periphery.  These  burrows  consist  of  areas,  some- 
what larger  than  a  filbert, 
of  infiltrated  lung  tissue  in 
which  can  be  seen  a  number 
of  tunnels  filled  with  the 
same  material  that  consti- 
tutes the  characteristic 
sputum,  and  also  containing 
one,  two,  or  more  small  dis- 
tomes.  The  septa  between 
the  tunnels  may  break 
down  and  a  considerable 
cavity  be  thus  produced ; 
and  as  this  occurs  in  con- 
nection with  one  of  the 
bronchi,  with  which  the 
tunnels  always  communi- 
cate, it  may  give  rise  to 
the  appearance  of  a  dilated 
bronchus.  One  burrow  may  communicate  with  another. 

When  first  discovered  it  was  sup{)Osed  that  D, 
Riiujf^ri  (or  D.  pulmanal^,  Leuckart)  was  confined  to 
the  lungs.  Later  investigation  has  shown  that  it 
may  aff*ect  the  liver,  peritoneum,  testes,  and  even  the 
brain.  In  the  latter  it  forms  a  sort  of  tunnelled 
tumour  similar  to  those  in  the  lungs  ;  and,  ])y  the 
pressure  or  irritation  proceeding  from  this  tumour, 
may  give  rise  to  a  peculiar  and  ultimately  fatal  form 
of  Jacksonian  epilepsy. 

The  parasite  (Fig.  97). — The  parasite  itself  is 
reddish  brown  in  colour,  thick  and  fleshy,  and  oval 
in  form.     So  thick  is  it  that  its  ti-ansverse  section  is 


Fig.  1»7.— Distonmm  KiiiK>'ri. 

(Leuckart.) 
a,  Mftgnifled  :  h,  natural  nize. 
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almost  round.  It  measures  8  to  10  mm.  in  length  by 
4  to  6  mm.  in  breadth,  and  is  covered  with  minute 
spines. 

Diai^nosis. — Diagnosis  of  endemic  hfemoptysis 
is  at  once  established  by  the  discovery  of  the  charac- 
teristic ova  in  the  almost  equally  characteristic 
sputum.  Rales  and  other  physical  signs  of  lung 
consolidation  are  not  usually  discoverable. 

In  the  case  of  one-sided  convulsions,  or  in  henii- 
plegic  affections  occurring  in  a  native  of,  or  in  a 
visitor  from,  the  countries  in  which  this  distome  is 
endemic,  the  sputum  should  be  examined  on  the 
chance  of  discovering  evidence  of  the  jmrasite.  Should 
ova  be  found,  there  is  a  strong  presumption  that 
the  cerebral  trouble  arisen  from  distomum  tumour  in 
the  brain. 

Treatment. — Hitherto  no  means  of  expelling 
this  parasite  from  the  lungs  has  been  discovered.  In 
the  case  of  cerebral  distomiasis  it  might  be  possible 
by  an  operation  to  remove  the  parasite  and  associated 
tumour,  and  thus  afford  a  chance  of  recovery  in  what 
has  hitherto  proved  a  fatal  condition. 

Prophylaxis  in  this,  as  in  so  many  animal 
parasitic  diseases,  principally  lies  in  the  direction  of 
securing  a  pure  water  -  supply  and  avoiding  all 
uncooked  articles  of  diet  which  might  be  supposed 
to  contain  the  young  parasites. 
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IV.    PARASITES   OF   THE    LIVER. 

DISTOMUM    CONJUXCTUM;    D.   sin  ens  E  :    PENTASTOMUM 
CONSTRICTl'M. 

Distomum  conjunctum  {OpisthorchU  coujuncttiif), 

DiSTOMUM  CONJUNCTUM  (Fig.  98,  rt,  c)  was  discovered 
by  MacConnell  in  an  East  Indian  in  1874.  It  is 
leaf-shaped,  narrower  in  front  than  l»ehind,  and 
measures  9  to  12  mm.  in  length  by  2.1  mm.  in 
breadth.  Its  surface  is 
covered  with  minute 
spines.  The  eggs  (Fig. 
98,  b)  are  oval,  opercu- 
lated,  and  measure  34  fc 
in  length  by  19  fi  in 
breadth.  This  parasite 
inhabits  the  bile  ducts, 
which  it  thickens  and 
sacculates.  Apparently 
D.  conjunctum  is  but  of 
slight  importance  patho- 
logically. 

Distomum  sinense 
(Opisthorchis  sinensis). 

Distomum  aiiienae  was 
discovered  almost  simul- 
taneously by  MacConnell 
in  India  and  MacGregor 
in  Mauritius,  in  1874. 
It  has  been  found  in  many  Eastern  countries,  in- 
eluding  India,  Mauritius,  .Japan,  Corea,  Formosa, 
China,  and  Tonkin.  In  the  last-name<l  countrv  it 
appears  to  be  very  common. 

D.  shiense  (Fig.  99)  measures  from  20  to  22  mm 
m    length;    it   is   oblong,     narrow,    and    wmewhat 


FiK.  OS.— Distomum  conjunctum. 
rt.  N»tur»l  %\tv  ;  b,  ..vuii, :  r.  iiintfnilli'J. 
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pointed  anteriorly,  retldish  in  colour,  and  almost 
transparent.  The  eggs  (Fig.  99,  6)  are  28  to  30  fi  in 
length  by  IG  to  17  fi  in  breadth,  operculated,  almost 
black    in   colour,    and    contain    a    ciliated    embryo. 


*^>r 


Fig.  00.— Distornmii  hiijcnw. 
.  XaturAl  fiio  ;  ft.  ovum  :  r.  iinYiiine>l. 


Nothing  is  known  of  the  life-hiatory  of  the  parasite 
farther  than  that  it  may  occur  in  some  of  the  lower 
animals — in  the  cat,  for  example.  Probably  its 
immature  stages  are  passed  in  ^a  mollusc  or  other 
small,  soft-skinned,  fresh-water  animal. 
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D.  sitienae  inhabits  the  bile  ducts  and  gall-bladder. 
It  dilates  and  thickens  the  biliary  canals,  expanding 
them  in  places  into  cavities  and  diverticula  as  large 
as  a  filbert.  In  these  cavities  vast  numbers  of 
parasites  are  sometimes  found.  The  diverticula 
communicate  with  the  bile  ducts,  along  which  the 
ova  of  the  parasites,  and  sometimes  the  parasites 
themselves,  escape  into  the  intestine.  The  affected 
liver  is  enlarged  on  the  whole,  although  the  tissue 
in  the  immediate  neighbourhood  of  the  diseased  bile 
ducts  is  atrophied.  The  spleen,  also,  may  be  hyper- 
trophied,  and  the  intestine  in  a  condition  of  chronic 
catarrh. 

This  parasite,  which  for  long  was  supposed  to  be 
practically  innocuous,  is  now  known  to  be  the  cause 
of  a  serious  disease  of  the  liver  which  may  terminate 
fatally. 

Baelz  discovered  that  in  certain  low-lying,  un- 
hygienic villages  in  Japan  this  helminthiasis  was 
exceedingly  common,  quite  20  per  cent,  of  the  in- 
habitants being  affected.  When  the  infection  is  severe 
the  liver  becomes  enlarged,  and  chronic  diarrhoea,  with 
recurring  attacks  of  jaundice,  sets  in.  Later,  anasarca 
appears,  and  gradually  a  cachexia  resembling  that 
of  sheep- rot  is  established,  which,  in  the  course  of 
several  years,  may  prove  fatal. 

It  would  be  well  to  bear  this  parasite  in  mind 
in  approaching  the  diagnosis  of  obscure  hepatic 
disease,  associated  with  diarrhoea  and  jaundice,  in 
patients  from  the  East.  It  is  just  possible  that  the 
discovery  of  the  ova  in  the  stools  might  guide  to  a 
correct  diagnosis. 

Pentastomvm  constrictum  {Porocephalns  cotistrictus, 
Lxnguntula  constricta). 
This,  which  is  probably  a  formidable  parasite, 
has  now  been  found  a  number  of  times  encysted  in 
the  liver,  and  occasionally  in  the  lungs,  of  African 
ncjLcrocs.  It  appears  to  giv(»  rise  to  a  considerable 
amount  of  irritation,  perhaps  to  peritonitis  and   to 
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ptieuitiuai&.  Nothmg  ia  known  as  to  how  mmx 
I)ectnnea  infected  with  the  pan^site,  of  which  the 
IatiaI  form  alone  has  l*eeri  recognised  (Fig.  IQO). 
Thif»  is  of  a  milky  wliite  colour,  from  1  to  I^  inch 
in  lengthy  cylindrical,  tlatteiied  on  tlii»  vetiLra)  tiiLrfac«v 
rjjjgt'dj  rDuiidt*d  anteriorly^  and  terminating  posteriorly 
ui  a  l>luiit  cone.  The  ant^nor  end  ii  proWde*!  with 
two   pains  nf   hooks   aiTanged  oil  each  side  of  thci 


rig.    Ifil.  *-  iNiui^MU'Bimfi  rm> 


pil^like  moiitli.  The  posterior  aspect  of  the  rings, 
tweiity4lire©  in  number,  carries  a  numhe*r  of  niintite 
spinous  projections.  The  pariwiitcs,  surrounded  by 
their  integnujentiil  exuvin?,  are  eAoh  coiled  up 
in  a  evHt-like  pouch,  and  scatt^>red  through  the  sub^ 
sUmcJC  uf  the  liver  {Fig.  l(^l)t  or  prnj«Hrtiii|[j  as  nodnJ^ 
on  the  »urfactt  of  the  glund.  Aitkt-n  gives  a  very 
complete  account  of  u  cas**  of  a  negro  in  whom 
the  pentHMlojijum  st'emed  to  U-  the  caus+e  of  death. 
He  gi\e«  a  dniwinj^  fnmi  another  nw^e  8hi>wing  the 
cyfttH  In  the  liver,  from  the  surfat^c  of  which  one  of 
the  partwitea  is  protruding  into  the  periloneal  cavity. 
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CHAPTER      XLIII. 

V.    INTESTINAL    PARASITES. 

/. — Nematodes. 

microscopical  examination  of  the  feeces 
for  ova  of  intestinal  parasites. — If  the  faeces 
of  the  natives  of  warm  climates,  and  of  Europeans 
coming  from  warm  climates,  are  systematically 
examined  with  the  microscope,  in  a  large  proportion 
of  cases  they  will  be  found  to  contain  the  ova  of 
one  or  other  of  three  species  of  nematode  worms 
— Ascaris  lumbricoides,  Trichocephalus  trichimus 
(T.  dispar)y  and  Uncinaria  duodenalis  (Ankylostonium 
duodeiiale).  Tlie  ova  of  the  tapeworms  and  of 
the  common  threadworm  (Ory%irus  vermicularis) 
are  rarely  found  in  tlie  stools,  as  these  parasites  do 
not,  as  a  rule,  part  with  their  ova  until  the  joints 
of  the  former,  or  the  entire  body  of  the  latter,  have 
left  the  alimentary  canal ;  but  as  the  three  nematodes 
first  mentioned  pass  their  eggs  directly  into  the  bowel, 
these  eggs  habitually  appear  in  the  faeces,  and  con- 
stitute unequivocal  evidence  of  the  presence  of  their 
respective  parental  forms.  Occasionally  the  ova  of 
the  rarer  hepatic  and  intestinal  ])arasites — such  as 
Bilharzia  h(f^matobia^  DiMoiniun  sineiise,  Distomum 
crasaxim^  Distomum  hepaticum^  and  one  or  two  still 
rarer  helminths  are  encountered  ;  as  these,  with  the 
exception  of  bilharzia,  are  very  rare,  from  a  practical 
point  of  view  they  may  be  disregarded.  Without 
large  experience  the  ova  of  the  rarer  parasites  cannot 
be  identified  off-hand  ;  but  if  the  practitioner  has 
learned  to  recognise  those  of  the  three  connnon 
s|)ecies,  he  will  at  once  know  when  he  comes  across 
the  ova  of  any  of  the  rarer  species  and,  on  referring 
to  some  special  work  on  helminthology,  will  have 
little  difficulty  in  arriving  at  a  correct  diagnosis. 
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The  microscopic  examination  of  fieces  for  ova, 
though  somewhat  disagreeable,  is  by  no  means  a 
difficult  matter.  All  that  is  necessary,  by  way  of 
preparation,  is  to  place  on  the  slip  a  minute  portion 
of  the  susj>ected  faKjes — al)out  the  size  of  a  hemp  seed 

—  and  then  to  apply  the  cover-gla&s  gently  gliding  it 
over  the  slip  so  as  to  spread  out  the  mass  in  a  tbin, 
fairly  uniform,  and  transparent  layer.  If  the  bit  of 
fiecos  prove  too  consiHtent,  a  little  water  may  be 
added  so  as  to  soften  it.  If  the  stools  are  loose  and 
watery,  the  sediment  should  be  taken  up  with  a 
pipette  and  exannned.  It  is  well  to  make  two  or 
three  pn»parations.  The  microscopic  examination 
must,  in  the  first  instjince,  Ih?  made  with  a  low  power 

-  an  inch,  or  better,  a  half -inch  objective.  Search 
must  be  mad(»  in  every  part  of  the  slide,  and  every 
suspicious  body  carefully  scrutinised,  a  higher  power 
being  used  if  necessary.  A  very  little  practice  suffices 
for  the  identification  not  only  of  ova  but  of  the 
species  of  parasite  to  which  the  ova  l)elong. 

The  points  to  Ik*  attended  to  in  the  diagnosis  of  ova 
are  size,  shaj>e,  colour,  thickness,  roughness,  smooth- 
ness, and  niarkings  on  the  surface  of  the  shell  ;  the 
])resenoe  or  otherwise  of  yolk  spheres,  of  a  differentiated 
embr}*o,  or,  in  the  case  of  the  taniiaj,  of  the  three 
paii*8  of  embryonic  booklets  ;  the  existence  of  an 
operculum  in  the  case  of  certain  distomes  and  of 
bothriocephalus.  The  ova  of  the  same  species  of 
parasite  vary  but  slightly,  and  are  in  every  instance 
sufficiently  stable  and  definite  for  correct  diagnosis. 

Ova  of  Trichoccphnlns  dispar  (Fig.  102,  a). — Of  the 
three  common  nematodes  mentioned — Trichocephalus 
diitpar,  Ascaris  InmhincoideSy  and  Ankylostomum  duo- 
dt'iwjp  -the  ova  of  the  first  are  those  most  frequently 
met  with.  They  occur  sometimes  in  enormous  numbers, 
as  many  as  six  or  eight  specimens  being  visible  in  one 
field  of  an  inch  objective.  They  form  rather  a  striking 
object  under  the  microscope.  They  are  oval,  measuring 
from  50  /i  })y  24  ^  to  30  p  by  20  /i,  the  ends  of  the  long 
axis  of  the  oval  l>eing  slightly  j>ointed  and  tipped  with 
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a  little  shining  projection  or  plug.  Their  geneml 
appearance  suggests  an  elongated  oval  tray,  the  pro- 
jections at  the  poles  of  the  ovum  representing  the 
handles  of  the  tray.  They  are  dark  brown  in  colour, 
sharply  defined,  double  outlined,  and  contain  no 
ditlerentiated  embryo. 

The  ova  of  Ascnria  J nmhricoides  (Fig.  102,  b)  are 
considtTably  larger  (00  to  TT)  ^  by  30  to  55  ^)  than 
those  of  Trichonfjihahifi  dispar  (¥\^.  102,  a).  They  are 
also,  as  a  rule,  more  spherical  or,  rather,  more  broadly 
oval ;  occasional ly  they  are  almost  barrel-shai>ed. 
Like  those  of  trichocephaliis,  they  are  dark  brown  in 


Fi;:.    10_».  — Ova  of— «,  Trii'h<icoplialuH  disi-tir  ;  h,   AMcaiii  liunbricoides  ; 
r,  Ankyl«»btoniam  du'Kleuale.    (Sonsiiu^.) 

colour  from  biUi  staining,  but  they  are  much  less 
sharply  and  smoothly  defined,  possessing  a  coarse 
thick  shell  wiiich  is  roughened  by  many  warty  ex- 
crescences. The  yolk  contents  are  not  always  Ccosily 
ma«l(»  out,  nor,  when  made  out,  can  any  sign  of 
embryo  or  segmentation  l)e  discovered. 

A  point  of  practical  importance  to  l>e  attende<l 
to  lies  in  the  circumstance*  that  the  rough  outer 
layer  on  the  shell  of  the  ovum  of  ascaris  is  very 
easily  detached,  leaving  the  egg  with  a  sharp,  sm(X)th 
outline  suggestive  of  some  other  species  of  parasite. 
Therefore,  to  obviate  this,  in  mounting  fiece*3  it  is 
well  to  avoid  t<H>  much  gliding  of  the  cover-gla.ss 
over  the  slip. 

The  ova  of  Anki/loHtiHnnm  (luothnnh.  (Fig.  102,  c) 
oontinst    veiy    markedly    with    Ixith    the    foi-egoini;, 
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particularly  in  the  matter  of  colour.  Trichocephalus 
and  ascaris  ova  are  invariably  dark  and  bile-stained ; 
those  of  the  ankylostonmni  are  beautifully  clear  and 
transparent.  Tht»y  mejisun*  i^bfi  to  65  fi  by  ^2/i  to  43 /i ; 
have  rt  ref^ular,  somewhat  elon^jated  oval  form,  with 
a  delicate,  smooth,  transparent  shell,  through  which 
two  or  four  li^ht  ^rey  yolk  segments  can  be  distinctly 
seen.  It  is  well  to  search  for  these  ova  soon  after 
the  fau'e^s  have  Ikhmi  jiassed  ;  otiierwise,  owing  to  the 
rapidity  with  which,  in  favourable  circumstances, 
development  pnve(»tls,  the  embryo  may  have  quitted 
the  shell  and  the  <»ujg  be  no  longer  visible. 

THlC'IUK'KPHALrS    TiucniMi's    (t.    dispak). 

Tn'c/i(K'rp/i(iIus  (littpary  the  whip  worm,  lives  prin- 
cipally in  the  cavuni.  In  many  countries  it  is 
present  in  more  than  half  the  population.  It  is 
lu'lieved  to  maintain  its  position  by  transfixing,  pin 
fashion,  M'ith  its  h)ng  slender  neck  a  su|>erficial  fold 
of  the  mucous  membrane.  According  to  Powell,  the 
females  very  much  preponderate^,  the  proportion  to 
males  being  as  4iM)  to  1.  P^xcept  that  the  prac- 
titioner shouhl  be  fanuliar  with  the  appearance  of 
its  eggs  in  the  stool,  so  that  he  may  l)e  ahle  to  dis- 
tinguish them  from  those  of  ascaris,  of  ankylostomum, 
and  of  other  parasit<^s,  its  pr(?sence  is  of  no  practical 
moment.  So  far  as  known,  it  gives  rise  to  no  serious 
pathological  lesion  ;  a  fortunate  circumstance,  seeing 
that  hitherto  it  has  been  found  impossible,  with  any 
degree  of  certainty,  to  dislodge  it  by  anthelmintics. 

ASCAHIS    LUMBRICOIDES. 

'J'hougli  not  quite  so  connuon  in  tropical  countries 
as  trichocephalus,  the  ascaris  is  nevei-theless  very 
connuon  indeed,  especially  in  childrtn,  who  often  har- 
bour these  loathsome  creatures  in  enormous  numbere 
— in  dozens,  or  even  in  hundreds.  In  those  coun- 
tries, at  one  time  or  anc:>ther,  nearly  every  child  gets 
them  ;  so  much  so  that,   ^hen  doubt  exists  about  the 
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natiiro  of  some  obscure  affection,  a  dose  or  two  of 
santonin  often  produces  results  which  will  seem  to 
justify  a  diagnosis  of  **  worms,"  and,  for  the  time 
bein^  perliaps,  satisfy  an  anxious  mother. 

mode  of  iiifeetion. — The  reason  for  the  great 
frequency  of  Ascaris  htmbricoidt*s  in  tropical  countries 
is  probably  twofold — the  warmth  of  the  climate,  and 
the  habits  of  the  people  with  reganl  to  the  disposal 
of  night-soil.  In  the  fieces  the  ova  exhibit  no  trace 
of  segmentation  or  of  differentiated  embryo  ;  but  if 
placed  in  water,  or  kei)t  moist  and  in  a  warm 
place,  in  the  course  of  from  tive  or  six  months — 
— longer  or  shorter  according  to  temi)erature — the 
embryo  is  d(fveloi)ed,  and  can  be  seen  coiled  up  and 
moving  about  inside  the  egg-shell.  If  such  an  eg|( 
is  accidentally  or  int<*ntionally  swallowed,  on  arrival 
in  the  stomach  the  shell  is  dissolved  away  and  the 
contnined  embryo  is  set  free.  In  a  month  it  grows 
into  a  sexually  mature  animal,  and,  if  l»oth  sexes 
are  pit?sent,  eggs  in  countless  numbeis  are  soon  pix>- 
duced  and  apj>ear  in  the  fu'ces.  Desiccation  of  the 
egg  at  atmosph(?ric  temperatures  does  not  destroy 
the  embryo,  which  will  quickly  revive  on  Ijecoming 
moistened.  In  many  warm  countries  night-soil  is 
the  favourite  fertiliser,  and  is  regularly  preservetl 
and  spread  upon  the  fields.  In  this  way  the  ova  of 
ascaris  obtain  an  ojiportunity  of  maturing,  and  thus, 
too,  ihey  have  an  opjx)rtunity  of  l)eing  swallowed 
by  man.  They  may  also  be  washed  into  drinking 
water ;  or,  becoming  desicait^d  on  the  drying  up  of 
the  lield.s,  be  blown  alx)ut  as  dust  ;  or  they  may 
l>ecome  attached  to  fruit  or  vegetables.  In  one  of 
these,  or  in  similar  ways,  they  finally  reach  the 
human  stomach  and  then;  attain  maturity. 

Symptoms. — In  many  instances  the  ascaris  gives 
rise  to  no  very  noticeable  symptom  ;  in  other  instances 
it  is  to  be  credited  with  a  numU»r  of  ill-defined 
gastric  and  perhaps  nervous  tioubles— capricious  ap- 
petite, foul  breath,  restless  sleep,  iiecvishness,  vague 
abdominal  i)ains,  nausea,  iind  so  forth.      Sometimes 
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the  worms  ^et  into  tlie  stomach  and  are  vomited, 
their  ap|)earance  giving  rise  to  no  inconsiderable 
alarm.  They  may  even  creep  up  the  oesophagus  and 
into  the  moutli^  or  out  by  the  nostrils.  Cases  are  on 
record  in  which  they  causetl  suffocation  by  wandering, 
in  tliis  way,  into  the  riina  ^lottidis.  They  have  also 
l)een  known  to  enter  the  bile  ducts  and  give  rise  to 
jaundice  ;  to  pt»netrate  the  intestinal  wall  and  escape 
into  the  jx^ritoneuni,  causin*^  peritonitis  ;  or  to  bur- 
row into  the  alxioniinal  walls  and  cause  abscess. 
Fortunately  these  accidents  are  of  rare  occurrence ; 
their  possibility,  however,  shouhl  be  borne  in  mind, 
and,  apart  from  other  obvious  considerations,  ought  to 
mak(^  us  endeavour  to  rid  patients  of  these  trouble- 
some ^niests  as  soon  as  possible.  With  this  object  in 
view,  it  was  my  practice  in  China  to  i(ive  my  little 
patients,  as  a  matter  of  routine,  a  few  dose«  of 
santonin  twice  a  yt^ar  ;  very  often  the  j)recAution  re- 
ceived its  justification  by  the  appearance  in  the  stools 
of  one  or  more  ascarides. 

Adidts,  esi)eoially  young  adults,  although  to  a 
much  smaller  degree  than  childn^n,  are  liable  to  en- 
tertain these  verminous  visitors.  Sometimes  certain 
obscure  dyspeptic  symptoms  in  grown-up  people  will 
resist  all  treatment  until  three  or  four  gmins  of 
santcmin  and  a  purgative  have  been  administered.  I 
had  a  ])atient  once  who  for  a  long  time  had  been 
trou})led  with  unaccountable  nausea.  One  day,  while 
he  was  sitting  at  bn^akfast,  the  feeling  of  sickness 
came  on  with  unusual  intensity.  He  had  to  leave 
the  table,  and,  after  one  or  two  retching  efforts, 
brought  up  an  Asraris  Imnhricoidt'S.  After  this  he 
wiis  no  more  troubled  with  nausea.  It  is  well,  there- 
fore, when  puzzled  over  some  obscure  dyspeptic  con- 
dition in  tropical  ])atients,  to  bear  the  ascnris  in  mind, 
it',  for  sonu'  i-eason,  it  is  uiid('sii*al)le  to  give  santonin 
unn^'Cf'ssarily,  the  stools  ought  first  to  be  examined 
with  th(^  mieroseope.  If  ova  (Fig.  10l\  b)  are  found, 
a  do8<'  or  two  of  santonin  may  clear  up  diagnosis 
and    cure    the    patient ;    if    no   ova  ai*e  found,    the 
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drug   may   be   withheld   and   the   idea   of   aHoarides 
abandoned. 

Trenfnif  lit. — The  ascarib  is  readily  expelled  by 
a  few  grains  of  santonin.  Tlie  dose  is  from  half  a 
gmin  to  one  grain  for  a  child,  three  to  four  grains  for 
an  adult.  A  go<xl  plan  of  giving  the  drug  is  to 
presenile  three  such  doses  on  successive  nights,  the 
tirst  and  last  dose  to  l)e  followed  by  castor  oil  next 
morning.  Patients,  or  mothers,  ought  to  be  warned 
about  tlie  peculiar  ellect  santonin  has  on  the  urine 
and  sometimes  on  tlie  vision.  I  have  only  once  seen 
any  bad  eHects  ;  in  tliis  instance  a  peculiar  sort  of 
intoxication,  attended  with  delirium,  which  did  not 
quite  pass  away  for  several  days,  followed  it« 
exhibition. 

INCINAKIA     DUODKNALIS   (aNKYLOSTOMUM    DUODENA LK) 
AND    ANKYLOSTOMIASIS. 

A  scar  is  himlricoides,  though  an  unpleiisant  para- 
site*, cannot  ha  considered  a  dangerous  one,  unless  in 
v«*ry  exceptional  circumstances.  It  is  otherwise 
with  the  ankylostomum  (sometimes  called  U urinaria 
finodf^nafis,  Doohmins  duo(l**nalt8)  which,  in  many 
countries,  on  account  of  the  dangerous  ca(^hexia, 
call(*d  ankylostomiavsis,  it  gives  rise  to,  amounts  to  a 
])Ositive  curst*. 

.lioinonrlaturc'. — The  form  of  endemic  ansemia 
with  wliich  tliis  parasite  is  associated  is  of  so  marked 
a  character  that  it  has  received  a  variety  of  dis- 
tinctive names.  Thus,  in  the  French  \V<',st  Indies, 
sevei'e  ankylostomiasis  is  known  as  rah*'xie  aqwnsp  ; 
sometimes  as  i/ta/anir^  or  ixAtnal  destoc mac  des  n^f/res 
in  Colombia  it  is  called  tuntan^  the  sutfert^rs  lK.*ing 
known  as  tinti*'nton  ;  in  Brazil  it  has  l>een  called 
oj)pi/ufi(fy  opihtran^  and  can^a<;o :  in  Kurope  it  is 
sometimes  known  as  **  miners'  ana*mia,"  or  "  tunnel 
disease,"  the  latt<'r  in  allusion  to  the  notorious  Saint 
(jrothard  epi«lemic  ;  the  form  occurring  in  Egypt  is 
spoken  of  as  Egyptian  chlorosis ;   in  Ceylon  it  has  been 
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cjiUtMl     *-lM'nlH'ri "  :  and,  doubtless,    elsewhere  there 
an*  local  iiair.os  for  this  poculiar  verminous  aniemia. 

Of'OKriipliirnl  diMribiition.— Since  its  dis- 
cov(*rv  l>y  l>uhini  in  IS.IS,  the  ankylostomum  has 
bfcn  found  so  \vi<h'ly  dillusod  that  it  may  Ik*  said 
to  o».*oiir  in  nil  tropical  and  subtropical  countries. 
Jt  tK'curs  in  iitlyiuin,  and  has  recently  been 
found  by  Prof.  Haldan**  to  bo  the  caust  of  an  epidemic 
of  >ievori'  anainia  in  a  Cornish  mine.  In  northern 
ronntrics  it  is  raro  ;  but  it  is  abundantly  prew^nt  in 
the  south  of  Kurope,  and  in  the  tropical  and  sub- 
tropicjil  ivi^ions  of  Asia  and  America  ;  it  has  Imhmi 
aseertaiiuHl  to  exist  in  North  and  South  (Queensland, 
Australia,  and  in  srveral  of  the  islands  of  the 
Paeitie.  So  ])rt'valent  is  it  in  many  parts  of  India 
that,  aeeordini;  to  l)obson,  quite  7.*)  per  cent,  of  the 
inhal»it;ints  are  afl'eit<Ml.  In  K'^ypt  it  is  found  at 
nearly  e\ery  ffost-mnrtrm  examination  ;  and  there  the 

(aiijiiiiia  it  ^qves  rise  to  is  one  of  the 
\       V.      mnst    conniion    causes   for   the    i-e- 
/        }'     j'vtion    of    recruits   in    the    army. 
\^     ^'       Thornhill    retranhnl    its   ravages    in 
Jr      Ceylon    as    far    more   serious   than 
i,      thos<*     of     <'holera  :    this,     not    on 
V^     aeeouTit  of  the  number  of  deaths  it 
causes   <lirectly,  but  on   account  of 
iiimii  'in'.-i/i'ix  in.i'-    ^^'♦'     ^*^'*^^'    numbers     aHected,     the 
"!!'^/)""'  '     *''    '    t'hronic  nature  of  the  disease,  and 
the  a^^^rejLfate  mortality,  dii-ect,  and 
e>pe(ially  indirect,  for  which  it  is  responsibh*. 

TIm»  |»»r»!^ite  (Fi^'.  !<>•>). — The  normal  habitat 
of  .1.  dmnh'uah'  is  the  small  intestine  of  man,  par- 
ticularly the  jejunum,  less  so  the  duodenum,  rarely 
the  ihfum  or  lower  reaches  of  the  alimentary  canal  ; 
very  occasionally  it  is  found  in  the  stomach.  In 
theMt  situations  it  attaches  itself  by  means  of  its 
powerful  liuecjil  armature  to  the  mucous  membrane, 
from  the  blood  of  which  it  obtains  a  j»lentiful  supply 
of  nourishment.  It  is  supposed  to  shift  its  hold 
from  time  to  time,  the  abandoneil  bite  continuing  to 
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ooze  blood  for  11  short  peHod.     It  is  snid  to  be  very 

pi-odigsd  of  the  bJood  it  imbibes,  tjie  red  corpuscles 

passing   through  itK 

a  li  m  en  ta  ry     canal 

unchanged,    the 

pi  asm  ft   Alonr  lieing 

titiltaed. 

The  male  and 
female  aiikylos tomes 
— -prei^eiit  generally 
in  the  pn-pportion  tyi 
one  of  t!je  former 
to  three  of  the  latter 
—do  not  differ  so 
much  in  size  asi  is 
the  ea^e  with  many 
of  the  other  nema- 
todes. The  male 
(Fig.  104)  measui*es 
frnrn  ^  to  11  mm.  in 
Jenf^tli  by  4  to  '5 
mm,  in  breatlth  ;  the 
fern  file  7  to  15  mm. 
in  length  by  1  mm. 
in  breadth.  Both 
sexes  are  cylindrical 
in  form,  white  when 
they  are  alive,  grey 
when  dead,  feddish 
brown  when  full  of 
blomh  In  Ijoth  sexes 
the  posterior  end  is 
tlit^  hroadeijt  part, 
whence  tlie  Ixxly  tapei's  forwanls  fo  a  narr*>w  neck 
ending  in  a  powerfully  armed,  bulgmg  and  distinct 
mouth  capsule.  The  margin  of  Uiia  remarkable 
organ  is  furnished  with  four  strong,  daw4ike  hooks 
— two  on  each  ftide  of  the  ventral  line,  and  two  conical 
t^eth — one  on  each  side  of  the  dorsal  line.  Tlie  tail 
of  the  female  1^  conieal,  and  ends  in  a  lihort  delicate 
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>\m\v  ;  tin'  anus  l^'iii;;  subt^rminal,  and  the  vagina 
openin;r  on  tlii'  ventnil  surt'aco  at  the  conunencement 
of  tht*  j>ostt'rior  tliinl  of  the  Iwxly.  The  tail  of  the 
male  is  provithd  with  a  hir^e  unibreUa-like,  trilobate 
bursa  posst'ssint^  eleven  ribs.  Two  long  and  very 
dflicate  spicules  project  from  the  cloaca,  which  oi)ens 
at  the  l>ottom  ot  the  burs;i.  Owing  to  the  relative 
positions  of  the  sexual  ojwnings,  the  wonns  in  con- 
jugation h)ok  likr  the  CJieok  y. 

Rt'jn'itflncfuiH  and  intKl^'  (>/'  infection. — The  female 
ankylostomes  j>roduce  a  pro<iigioua  and  never-ending 
stream  of  egi^s  (Fig.  102,  r)  which  pass  out  in  the 
fu'ces.  As  aheady  stated,  while  in  the  body  of  the 
host  the  development  of  the  embryo  iloes  not  advance 
very  far  :  but  on  leaving  the  human  host  it  proceeds, 
in  suitable  circumstances,  .so  rapidly  that  in  one  to 
two  days  a  rhalxlitiform  embryo  ('"2  mm.  by  '014  mm.) 
is  l)orn.  Tliis  minute  organism  is  very  active,  vora- 
ciouslv  devourin;;  whiit  or;:anic  matter  it  can  find 
and,  for  a  weik.  growing  rapidly  (to  50  mm.  by 
•02  t  mm.).  During  this  time  it  moults  twice.  After 
the  second  moulting  it  p;isses  into  a  torpid  condition, 
in  which  it  ceases  to  eat,  and  gn>wth  is  suspended. 
In  this  state  it  may  live  for  weeks  or  months,  moving 
about  more  or  less  languidly  in  muddy  water,  in 
niu<l,  or  in  damp  earth.  Should  chance  so  deter- 
mine, it  is  finally  transferred  to  the  hunum  alimentary 
canal,  eitlnr  in  muddy  drinking  water,  or  in  the  mud 
or  dirt  adhering  to  the  hands  or  the  food  dishes  of 
the  agriculturist,  tin*  brick-maker,  or  other  operative 
engaged  in  handling  the  soil  ;  or.  it  may  be,  in  earth 
delibei'at<*ly  eaten  by  the  geophagist  and  children. 
Arrived  in  its  tinal  host,  aftt^r  moulting  again  at 
the  end  of  live  weeks  ( Leichtenstern)  it  acquires 
se.xual  chaiacters  and  the  permanent  adult  form. 

Lentil  recently  this  was  believed  to  be  the  only 
method  of  infection  with  A.  diKul^iKih',  but  T^ooss 
has  indicated  what  may  turn  out  to  be  another  and 
perhaps  usual  route  by  which  this  i)arasite  arrives  at 
the  intestinal  canal.      In    making    some   experiments 
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Willi  ^^ cultures''  of  aukylostonm  embryos,  Looss 
inadvertently  allowed  the  culture  to  come  into 
contact  witb  hi#*  hand.  Tlim  wiwj  fol lowest  Ijv  r^'dne^s 
and  irritation  of  the  skiti  of  tfiti  part  and^  siibsofjUently, 
by  wt*ll- marked  iirikyloj^toniiasiM,  tho  Sfijiteivce  of 
t^vt^nis  HuggeBtii)*j  timt  th<^  einhryos  in  his  cnltut^vs 
had  penetrated  the  ^ktn  ni  hin  hand  and  so  attained 
the  hi^wel,  Since  that  time  a  similar  experiment  ha» 
lieen  made  with  a  human  leg,  an  hour  liefore  amputa- 
tion* Sections  of  the  skin  khowrd  the  embryos  in 
the  hair  lollides,  and  that  soiiu*  \md  traversed  tbo 
hair  pajnlke  and  la}'  in  the  oonneelive  tis^^ue  around 
the  foil  idea.  Subsequently,  other  experimenU  on 
dojfs  and  men  seem  to  have  e^tabli^lted  the  fact  that 
the  embryos  of  A.  duod^innfe  can  enter  the  skiu,  and 
that  they  do  so  m  a  tir^t  step  towards  reaching  the 
intestine.  Bentley*»  observations  on  ground  itch 
(p,   659)  favour  tlie  idea. 

Tlie  duration  of  the  life  of  A,  duodenah  in  the 
intestine  has  not  been  determined ;  some  state  it  in 
months,  others  in  year**  (Sonsino) — oive  to  three.  On 
account  of  liability  to  reinfection,  this  f>oint,  an 
im|jortant  one  as  affecting  prognosis,  is  diHicult.to 
determine. 

Giles  lioldfi  that  -4.  duodenah  may  become  sexually 
mature  while  outwide  the  human  body  and  in  the 
free  state  ;  in  other  words,  that  it  is  iieterogenefcic* 
an  abundant  supply  of  food  favouring  non  parasitic 
ni  u  I  ti  plication.  His  observations,  at  one  time 
<lisputed,  are  now  upheld  by  Hand  with  and  other 
observers* 

ANKYLOSTOMIABtS. 

II I  St  or  jr* — Although  Griesinger  had  previously 
shown  that  Egyptian  chlorosis  was  due  to  the  pre- 
sence of  the  ankylostomum  in  the  sniail  intestine, 
and  although  Miniilar  observations  bad  1>een  made 
on  negrties  m  America,  it  was  not  unul  the  very  fatal 
epidemic  of  anteniia  among  the  miners  in  the  Baint 
Oothard  tunnel    (in    IH^O)  had  called   tlie  attention 
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of  Kuropran  ohs<»rvor8  to  tho  subject,  that  the  ini- 
portanct*  of  this  parasite  as  a  pathogenic  a^ent  began 
to  1k»  properly  appreh(»ndeti.  Multiplied  observations 
have  now  sliown  that,  although  very  minute,  this 
l»loo(l-suc'kin«^  pamsito,  if  prrsoiii  in  large  numbers 
and  for  a  l«Mi«,'th  of  tinus  moro  especially  if  its  \nctiins 
are  poorly  ft^l,  is  a  very  dangerous  one  indeetl.  Tho 
constant  drain  of  hlood  which  its  presence  entails,  the 
eatarrh  arising  from  the  irritation  caused  by  the  wounds 
it  inflicts  on  the  nnicous  membrane,  the  consequent 
impairment  of  imtrition,  and,  j)Ossil)ly,  as  has  been 
8u Ingested,  th«'  absorption  of  some  luemolytic  toxin — 
the  product  of  the  j»arasite — give  rise  to  a  grave 
cachexia,  disjiualifying  to  a  greater  or  leaser  extent 
t\w  Mibject  of  it  for  work,  and,  not  unfrequently, 
leading  to  a  fatal  issut\  It  is  now  recognised  that 
many  of  the  cases  that  wen*  formerly  regarded  and 
diagnoseil  as  '*  tropieal  anaemia "  are  cases  of 
ankylostomiasis. 

Mm  iiiiportiiii€*o.--It  is  not  in  every  instance 
in  which  the  ankylostomum  is  present  that  con- 
se(iuenc(>s  so  serious  ensut*.  There  may  In?  dozens 
of  ankylostomes  in  the  int^^stine  without  any  appreci- 
able anjcmia,  or,  indeed,  symj)toms  of  any  description 
whatever.  (J rave  symptoms  are  the  exception.  One 
must  be  can»tul,  therefore,  to  avoid  concluding  that 
the  ankylostonmm  is  the  cause  of  every  pathological 
c<mdition  with  which  it  may  chance  to  concur. 

On  the  other  hand,  many  iidiabitants  of  tropical 
and  subtropical  countries  are  in  a  state  of  chronic 
starvation.  Living  on  coarse,  bulky,  innutritions 
food,  they  are  prone  t^)  dilatation  of  the  stomach  and 
d3'spej)tic  troubles.  In  such,  any  additional  CAUse  of 
n)alnutrition,  as  a  swarm  of  ankylostomes,  and  a  daily 
though  |KMhaps  small  loss  of  bloo<l,  may  l>e  sufficient 
to  turn  the  srale  against  them.  In  those  countries,  as 
elsewhere,  then'  are  many  who  live  just  on  the  boixler- 
land  between  health  and  disease  ;  to  such  the  ankylo- 
Htomum  may  prove  the  last  straw  that  breaks  the 
camel's  back. 
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It  Tiifty  be  that  in  some  individuals  with  specitil 
susceptibility,  some  toxin  developed  by  the  parasite, 
just  as  in  certain  cases  of  liothrioet'phahtH  latus 
infection,  produces  a  special  type  of  anieiiiia* 

It  iH  evident  that  a.s  a  eomphcaticin  in  typhoid ,  in 
kidney  diservse,  in  dyF^entery,  in  malaria,  in  fact  in  any 
chronic  or  exhausting  tliaej\nse,  the  importance  of  this 
a nieniiii- producing  parasite  cannot  lie  ignoi'cd* 

The  pmetitiouer  in  the  tropics,  therefore,  must  be 
constantly  on  ttie  outlook  in  ail  cases  of  anaemia,  of 
dyspepsia,  and  of  debilitated  conditions  generally, 
for  the  aiikylostoinum.  He  muNt  he^r  in  mind  that 
this  parasite,  aa  will  be  pi-esently  pointert  out,  if  per- 
nutt4?d  to  remain  in  the  intestine  for  a  lengtli  of  time, 
may  be  the  cause,  not  only  of  remediable  amemiu,  but 
of  anreinia-produce<!  degenerations  of  various  organs 
from  which  recovery  is  impossible.  On  this  account, 
also,  its  eaiiy  recognition  tM?eomeH  a  matter  of  the 
first  importance* 

Further,  ankylostomiAsi«  ts  an  important  disease 
from  the  standiwiint  of  the  employer  of  native  labour. 
The  invaliding  and  inefficiency  which  it  causes  among 
cocdie,^,  not  to  mention  the  deaths,  are  often  financially 
a  serious  matter  to  the  planter  and  the  mine-owner. 
To  them,  any  widely  directed  expense  or  trouble  under- 
taken for  tite  treMing  and  control  ling  of  this  helmin- 
thiasis will  be  abundantly  repaid  by  the  increased 
efficiency  of  the  labourer 

§|riii|Bi0iiift. — The  essential  symptoms  of  ankylos- 
tomiasis are  those  of  a  pi-ogresaive  ane^mia ;  an  anamiia 
which  is  generally  a^ssoci&ted  with  dysj^eptic  trouble, 
but  which,  in  uncomplicated  c^ses,  in  not  associated 
with  wasting*  If  the  progress  of  a  case  be  unchecked, 
serous  eflusions  in  difterent  oi-ganfi  and  fatty  degenera 
tioo  of  the  heart  ensue,  and  death  ma_v  occur  from 
syncope  or  from  intc^rcurrent  complication* 

One  of  the  earliest  symptoms  of  an  extensive 
ankylostomum  invasion  is  pain  or  uneasiness  in  the 
epigastrium.  This  is  generally  increased  by  pi*essure, 
but,  for  the  time,  niay  be   relieved   by   food*      The 
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appetite^  »oineliaie»  fiefeclive,  is  njorc  oflexi  ravenous 
but  its  grutifi cation  i»  apt  to  give  iide  tu  dyq)t*p tic 
trouble  of  various  kinds,  t-o  ccilic,  to  Ijorbory^rmus, 
aud  perhaps  to  diarrhii*a  of  iuiperf*^*tly  -  digested 
foocL  Cotmtipntioii  niay  ^Ji*  prt'^nt  iti  some  in  stance  h, 
irrf'guhiritT  of  the  bowels  iti  others.  The  t4wt*»  n*ay 
Vie  pTvert4?i:i,  *»orue  patient*  €^xhiljiting  and  j:>ef  his  tent  ly 
J^rrAtifviIlg  an  utamttiiul  eFavin;^  for  audi  tliiiigs  as 
earth,  nmd,  litnf* — what  is  called  f)icft  or  gtiophii^y* 
The  stook  w>inetimeft,  though  nin^ly;  hi*ve  n.  rinlfHsh 
l>r[>^'n  tinge  !"n*ni  ad  mix  tun.*  of  hiilf-fligestwi  hloiifl. 
SoiiK'timeH  they  nmy  conUiin  siniriU  dakes  of  hlofM^ 
tinju;ed  mucus*  Pure  blood  is  rarely  pulsed.  An 
fjx tensive  hfl*iiiorrfiage^  untess  ther^i  W  coneurrent 
eolitiB,  in  Htill  more  rare,  although,  fm»i  morUm,  eon- 
Kideriible  quujititiefi  of  blood  may  be  found  in  the 
Humll  iiit**stine.  Fevt-r  of  an  in^guUr,  intermittingi 
or  even  of  d  aub-ron tinned  type,  la  common.  On  the 
other  liandj  the  temp*;rHture  may  be  con^tiintly  sub- 
normal Or  theise  conditions  may  alternut***  Aft<*r  a 
longer  or  shorttr  time,  symptomH  of  pi-ofouod  Hnmrnia 
gradually  di»»dose  themselves*  The  mu^us  eiurfaee!) 
and  the  akin  become  palJid,  the  faoe  ia  putiTy,  and  the 
foet  and  ankles  are  swollen,  -^11  the  subjective 
flympUjma  of  a  definite  aniemia  now  J>ec5ome  more  and 
more  apfiiirent ;  there  m  lassitude,  breath les^uesa,  pal- 
pi tat  ioni*,  tinnitus^  vertigo,  dimness  of  dght^  mental 
apmthy  and  depression,  liability  to  syne^jpe,  and  so 
forth.  The  circalation  ia  irritable,  and  liremic  bruits 
cjtn  bo  heanl  over  the  heart  and  larger  blood-vesseK 
Ophthalaioacopic  examination  may  reveal  retinal 
litem  orrhugea. 

From  some  of  tlieae  symptoms,  were  it  not  that 
with  the  advancing  ansBmia  Uiere  is  no  loss  of  weight, 
one  might  \m  led  to  j=mH|>ect  the  possibility  of  tuber- 
eidous  or  cancerous  disease  or  of  Bnght'a  disease. 
So  far  from  losing  weight,  the  pitient  may  appear  quite 
plump  and,  though  hicoiocy  tome  trie  ei^ti  mates  testify 
to  a  hIow  and  Mteafly  fall  in  the  corpuscular  nchneaa  of 
the  blood  until  the  lowest  limit  compatible  with  liJi? 
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is  rfcaetiedj  there  is  no  ttiie  pjikilocytosis  a.s  in  irlio 
pathic  pernicious  ttnttmia,  no  exoesaive  leueotjytoeia 
as  in  l*^ucocyfcb«*mia,  and  not  necesJiJjpnly  any  eniarge- 
ment  of  lymphatic  gtauds,  liver ^  or  spleen.  There 
m  generally  a  marked  eoNinopliilia.  The  deprensiim 
in  tbe  hfemoglobin  value  of  the  ci:irpU8cles  is  e< m aider- 
ably  greater  than  the  fall  in  their  ntmihem 

The  rate  of  progreas  is  very  different  in  diflerent 
cases.  In  a  few  a  liigh  degree  of  an^eniia  may  Ije 
attain ed»  and  c^ven  a  fatal  issue  ensue  witliin  a  few 
weeks  or  months  of  tbe  appearance  of  the  iirst 
symptoms.  Huch  rapid  cases  are  rare  ;  more  fi^e- 
quentl}^  the  disease  is  an  exceedingly  chronic  one, 
ebbing,  or  tiowingf  or  slowly  pFOgressing  through 
a"  long  seriej?  of  yeara, 

Should  serious  ankyloatomiasia  occur  before  pu- 
berty, the  growth  and  develop lueut  are  apt  to  Ix^ 
delayed  and  stun  ted. 

Illasn0»l«< — Provided  it«  prenenee  Ire  suspected, 
ankylot^toiniaias  is  easily  diagnosed.  In  tropical  conn- 
trit'S^  in  jwitients  coming  from  tropical  countries*,  and 
in  miners  who  work  in  very  wjirm  mines  in  cooler 
climatoH,  ameniia  without  apparent  cause  should  always 
suggest  a  microscopical  examination  of  the  f«ces.  If 
the  ova  (Fig,  102,  c)  of  Ankt/lmfomum  dvotf^nnfe  are 
discovered,  and  no  other  reason  for  the  ana*mia  lie 
made  out,  the  presumption  is  that  the  parasite  is  at 
the  root  of  the  mischief ;  at  all  events,  no  harm  is 
likely  to  result  from  treatment  baaed  on  this  supposi- 
tion. On  the  other  handi  if  no  ova  ar*>  found  it 
must  not  be  concluded  thrtt  the  case  is  not  one  of 
ankylostomiasis  ;  for  it  sometimes  happens  that,  in 
the  later  stages  uf  the  disease,  HyinptoniF*  will  per- 
Mist  althougli  the  fwirusites  which  caused  tbein  in  the 
first  instance  have  disapi^eared  spontaneously!  or  havr 
been  got  rid  of  by  treatment,  Pprn>aiient  degenera- 
tion of  th*^  alimontary  canal^  of  th*.-  hearty  liver, 
kidneys,  and  blood  forming  organs  may  remain,  and 
even  pi-ove  fatal,  although  the  primary  eaUH<^  is  no 
longer  present.      The  history  of  the  absence  of  otiier 
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souroen  of  ani^iiiui  i»  aH  wo  may  have  to  go  u]R»ri  in 
such  cir  ^'a, 

Ank  :  i^iti   bi   soiuetttnts  confaunded    wiUi 

beribeii,  and  vioe.  tend.  TIk?  prt*ijoiiee  of  paivtiL-  and 
eiudific  tiymptams  not  nccountf^t  for  by  thp  mcHtertite 
de|^free  of  atnenna  in  lieriberi,  imd  Uieir  iil»setice  in 
m«kjlostomi{i*is^  suffice  for  diagnosis^  Tht»  anaemia 
of  ank^lostomi^j^ts  dilTeru  from  ihHt  of  luHlaria,  inn^- 
tnnch  MS  tU«  Ifitter  14  nccoojpttiiiecj  by  rulargieiiient 
of  the  sfjlt*i*ii,  a  sidlow  and  p<Thivj>s  pignifjak'd  cnni* 
pkxioii^  %i\  icteric  tint  cif  the  sclent,  occiisional  attacks 
of  wd!'niarke(l  jw*rWic  frvr^r  controlled  by  qumme, 
and,  espivirtlly,  thi»  fMC^t^tic*'  at  auch  tinu-s  of  thu 
Timlariii  paniHile  \\\  the  blood,  As^  an  udditioniil 
diagiJOMtic  fttatute^  Hugfua  \mM  poiuteil  uut  thfU 
v^hereas  \\\  maUria  thit  losi*  of  hn?iiiogItjbin  \a  \\\ 
proportion  to  tlii^  Kiss  of  n'd  bJoo«l  corpuscles,  iu 
unkylostoaiiiisis  it  i«  in  exccns  of  thia.  Of  course, 
ankylos(onda«i»  and  uialarial  aichexia  may  ooDour, 
and  often  do  concur,  in  the  siiuiti  indi\  iduab 

8ouit*  idea  of  th^  intensity  of  tJie  aHection  may 
In?  got  froni  an  eniinienition  of  tht^  eggs  in  a  gi\"en 
quantity  of  fji?cea  ;  iu?coixling  to  Qrnssi  lUiii  Pjtmna^ 
150  to  JKOf|TgH  pjer  culiir  centignininie  indicaii^  an 
infention  of  afioul  a  thousfind  wonns  iiml»^  and  female. 

Ffilliolrktflral  Hiifitomy  mill  imlli«iloic>»— 
A»  al ninety  mentioned,  the  iMxJies  uf  the  victims  of 
ankyloslomiaHis  aiv  not  wa*^tocl  \  on  the  contrary,  therti 
is  plenty  of  fat  in  the  uisinal  Hitufltiona  The  appear- 
anc€<  of  plnnipneiifl  is  further  increased  by  a  gn.*ater 
or  lesser  atnouut  of  gt?neml  oMlema.  There  may  be 
effuBions  in  one  or  more  of  the  serous  cavities.  All 
the  organs  an^  ani^^mic.  The  heart  is  dilaUni  and 
liahby,  its  niuecular  tmue  l»eing  in  a  stjita  of  pro- 
nounced fatty  degenet^atioiL  The  liver,  aJnOi  is  latty, 
and  BO  are  the  kidney^- 

If  the  fmt-moritm  t^xannnntton  be  made  uithin 
an  hour  or  two  of  deatli,  tlie  fuikylostomes^  in 
nnnd>erij  rHn).»ing  from  a  few  doEens  up  to  ntany 
hmidreilK.   wHl    be    fotmd    still    attached    Ht  th^pir 
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mouths  to  the  mucous  surfaces  of  the  lower  part 
of  the  duodenum,  the  jejunum  and,  perhaps,  of 
the  upper  part  of  the  ileum;  but  if  the  examina- 
tion has  been  delayed  for  some  hours,  the  parasites 
will  have  dropped  their  hold,  and  are  then  to  be 
found  lying  in  the  mucus  coating  the  inner  surface 
of  the  l)owel.  Many  small  extravasations  of  blood 
— some  fresh,  others  of  long  standing — are  seen  in 
the  mucous  membrane,  a  minute  wound  in  tlie  centre 
of  each  extravasation  representing  the  point  at  which 
the  parasite  had  been  attached.  Sometimes  blood- 
filled  cavities,  as  large  as  filberts,  are  found  in  the 
mucosa  ;  each  cavity  enclosing  one  or  two  worms  and, 
probably,  conmumicating  by  means  of  a  small  hole 
with  the  interior  of  the  intestine.  Old  extravasations 
ai*e  indicated  by  punctiform  pigmentations.  Tliere 
may  be  evidence,  in  the  shape  of  vesiculations  and 
thickening  of  the  mucosa,  of  a  greater  or  lesser  degree 
of  catarrh.  Occasionally,  streaks  or  large  clots  of 
blood  are  found  in  the  lumen  of  the  bowel. 

Daniels  and  others  report  that  microscopic  exami- 
nation of  the  liver  and  kidneys  shows  the  presence, 
within  the  cells  of  the  parenchyuia,  of  grains  of  yellow 
pigment  having  the  reactions  of  haiinatoidin  ;  indicat- 
ing an  intravascular  blood  destruction,  such  as  occurs 
in  pernicious  anj^mia  and  other  disease's  in  which  ex- 
cessive luemolysis  is  a  feature.  On  tliis  account,  and 
also  because  he  finds  granules  of  a  ferrous  nature  in 
the  liver  cells,  Daniels  concludes  that  the  anseinia 
in  ankylostomiasis  is,  in  a  nieasure,  the  result  of 
blood  dastruction  within  the  vessels  by  some 
toxic  substance  produced  by  the  jiarasite  and 
absorl>ed  from  the  bowel.  These  results  have 
not  been  confirmed  by  all  other  observers; 
on  the  contrary,  the  late  Dr.  B(»aven  Rake 
concluded,  from  careful  estimates  of  the  amount  of 
iron  in  tlic^  livers  of  five  cases  of  ankylostomiasis, 
that  in  this  disease  the  hepatic  iron  is  below  the 
normal  average,  and  that  the  antemia  is  entirely  owing 
to  the  direct  abstraction   of  blooil  by  the  parasites. 
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Further  observations  are  necessary  before  this  ques- 
tion can  be  decided. 

TrvMmenU— ^M^/ern. — Until  the  introduction 
of  thymol  by  Bozzolo  in  1880,  extract  of  male  fern 
was  the  anthelmiutic  usually  employed  in  ankylos- 
tomiasis. Male  fern  has  still  itsS  advocates.  It 
may  be  uscvi  where  thymol  fails — an  occasional 
occurrence. 

Thi/inof.  —  Before  the  administration  of  thymol  the 
patient  should  Iw  put  on  liquid  diet  for  a  day  or  two, 
and  have  the  bowels  well  cleared  out  by  an  aperient 
Tn  the  morning,  and  followinj^  the  action  of  the 
aperient,  three  or  four  ten-  to  thirty-jLrrain  doses  of 
well  triturat<Ml  thymol,  in  cachets,  in  capsules,  or  in 
emulsion,  are  ijiven  on  an  empty  stomach  at  intervals 
of  an  hour.  If  the  bowels  do  not  opt-n  spontaneously 
within  four  or  fiv{»  hours  of  the  last  dose  another 
aperient  dose  should  be  £(iven.  Tsually,  by  this 
treatment  many  ankylostomes  are  expelled  and  may 
be  found  in  the  motions.  One  such  course  of  thymol 
may  suttice  :  but  it  is  well,  after  a  week  has  elapsed, 
again  to  examine  the  stools  microscopically,  and,  if  it 
Ik?  found  that  ova  are  still  being  p:vssed,  to  repeat 
the  course  of  thymol  once  or  oft<*ner. 

Certain  ])recautions  have  to  be  observed  in  em- 
ploying this  drug.  At  times  it  gives  rise  to  a  very 
unpleasant  form  of  intoxication —vertigo,  excitement, 
etc.,  and  the  urine  may  l)ecome  dark,  as  in  carbolic 
acid  poisoning.  It  is  a<lvisable  therefore  for  the 
patient,  while  taking  the  drug,  to  k(M*p  his  bed  and  to 
lie  down  for  several  hours  after  the  last  dose.  Thymol 
is  very  insoluble  in  wat<M-,  and  is  therefore,  inoixlinary 
circumstaiices,  not  readily  absorbed  in  poisonous  quan- 
tities ;  should,  however,  the  patient,  while  thymol  is 
present  in  the  stomach,  partake  of  any  alcoholic 
drink,  tlw're  is  <"oiiNidt'rable  risk  of  poisoning  ensuing. 
Alcohol,  ether,  glycerine,  turpentine,  chloroform 
and  oils  are  all  solvents  of  thymol,  and  must  there- 
fore be  avoided  when  this  drug  is  being  exhibited. 
Thondiill  related  an  instance  in  which  a  fatal  result 
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WB8  brought  a  bout  J  apparently,  by  neglect  of  the 
obvious  pixjcftutiati!^  aii|£rgest**d  by  tliese  facts.  A  mati 
liad  rucei  vkI  thhly  ^^mirif^  of  thyjiiol  in  wtik'r  at  7  tknj. 
*'  Ho  expi.^neiifed  no  special  symptoms  aft^^r  it,  unci  at 
11  a*  UK  the  nurse  j^ave  hirn  a  soeond  doae  of  thirty 
gr^iins.  As  this  mm\  was  supplied  with  armck  7LS  tin 
extra,  and  as  in  »uch  cases  a  portion  of  the  armck 
was  usually  sfiven  at  9  a.m.,  the  nursie  gare  it  to  him 
jast  after  administering  the  second  dose  of  thymoL 
The  result  was  that  intense  collapse  «et  in  alinoBt 
Ht  once,  and,  not wtth8t4Ui ding  all  eflbrti^^  the  mail 
(lied  within  twiinty-fuur  hours,  the  collapse  TOani* 
festly  being  clue  to  the  arrack  disHoIving  the  thymol 
whirh  wn«  ihus  abaorl>ed/'  Thomhill  mentions  two 
additional  fatal  eases  of  thymol  poisoning  occurring 
in  his  experience  ;  othtT  writers  have  recorded  similar 
fatalities.  For  this  reason,  and  because  it  m  an 
extremely  unpleasant  drug  to  take— sometimes  giving 
1*1  se  to  severe  burning  in  the  stomach,  throat  and 
gtiHet,  and,  not  unfrequcntlyj  to  excitement,  giddine-ns, 
fainting  and  vomiting— an  equally  efficient  but  iiafer 
drug  m  a  dcBideratum. 

Without  careful  preparation  by  i-ewt  and  judicious 
feeding,  thyrtyol  must  on  nu  account  Ije  usetl  in 
advanced  cafiea  of  ankylostomifisis  or  where  pros, 
tration  is  extreme.  It  is  contra^ndic^ted  in 
gastriti*!,  dy&eaterj%  nephritis^  and  in  active  heart 
disea^. 

Oih^r  drti^s. — Thonihill  seemed  to  pi^efer  malt* 
fern  to  tliymol  as  being  somewhat  le^ss  dangerouH, 
less  disagreeable  t-o  swallow,  and,  fiossibly^  equally 
if  not  more  efficacious.  When  mala  fern  is  j^iven^ 
the  preparation  of  the  patient^  the  dose»  and  the 
mo<le  of  ad m in i*4t nation  are  the  Hame  as  for  thymol 
Oil  fjf  peppermint,  kf^ro«ene  in  thirty-drop  dosei^,  and 
carluuiato  of  gujuacol  have  all  been  »ugge(«ited  as 
substitutes  for  tliymol  and  male  fern  ;  as  yet  we  liave 
no  rej^fort  of  any  extensive  trials  having  been  mafle  of 
these  drugs. 

Foweli   considers  that  betel -nut  die  wing  acts  as 
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ft  prophylactic  to   lutkylo^tomia&iii,  %ud 
supplcnienting  the  thymol  treatment  by  ounoti  dotes 
of  powdered  ai^ca  nut. 

Convaiese^nve.-^The  dieting  of  conval^centa  from 
atkkylQst4injititi  disease  must,  for  a  time,  Ije  very  care* 
fully  ci>nduct^l.  A  ricli,  f nil  diettiry  is  to  be  nvoided 
HEitll  the  |K)wers  of  fUge^tiori  have  in  a  measure 
t>efx)me  re-eatablUhed ;  otherwijae^  enteiitisi  and  diiir- 
rhcpa  may  prove  very  troiibtesoiue  and  retard  recovery 
— ^perhaps  prevent  it  altogether.  Iron  and  arsenic 
are  indicated  as  blood  res  torero 

Prophylaxis.— In  deiising  a  aygtem  of  prophy* 
laxb  for  atikyloitomiask^  the  fact  tlmt  it  is  by 
tnf3ftng  of  tho  fwc^B  of  the  already  infected  that  the 
pnrasite  is  spread  must  be  ki'pt  prominently  in 
view.  Fwcal  eon tauii nation  of  the  soil  and  water 
must  therefore  lie  prevented.  The  prouiiseuous  de- 
positing of  faeces  iibt>ut  huts,  villages,  and  lielda 
must  be  i  u  terd  i  ct.etl .  A  h  u  n  d  an  t  ii  m  I  easi  I  y  accessi  b  (e 
privy  aeoommodatton  must  be  provided  in  coolie  lines, 
in  miners^  camps,  in  native  villagei,  and  along  the 
litghwayg  of  traffic  In  the  absence  of  a  more  elabo- 
rate syBtem  of  conservancy,  pits  or  trenaheji  will  sutHoe. 
They  may  be  tilled  up  with  earth  and  fresh  ones  opened 
from  time  to  time.  I  believe  the  Oiiinese  plan  of  storing 
night-soil  for  months  in  lariT^e,  c^?  men  ted,  wat-er- 
ti^'ht  pitfi  lu  a  good  one.  It  in  known  that  if  the  ovm 
of  the  ankylofitomum  are  kept  iri  pure  fieces  the 
embryo  is  developed  and  esciipes  from  the  p^g  in  due 
course;  but  it  is  also  known  that,  unlesH  the  embryo 
be  supplied  with  a  certain  amount  of  air  and  earth,  it 
soon  dies.  The  thing  to  be  avoided,  therefore,  is  the 
mixing  of  jW^h  fwces  with  earth.  By  the  Chinese 
system,  the  embryos  of  the  ankylostonmm  are  killed, 
and,  at  the  m%me  time,  a  valuable  fertiliser  is  secured 
for  the  agriculturist. 

Jt  is  manifest  that  in  devising  privies  and  sanitary 
regulatiotis,  the  habits  of  the  people  they  are  intended 
to  lienelit  must  be  taken  into  account  ;  if  thift  be 
not  attended  to,  If  native  habita  and  projudiuefi  are 
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ignored,  any  system,  no  matter  how  perfect  it  may 
be  in  theory,  will  fail  in  practice. 

The  water  supply  should  also  l)e  carefully  guarded 
from  all  possible  sources  of  faecal  contamination. 
Drinking  water  should  be  boiled  or  strained.  So  far 
as  possible,  facilities  for  removing  all  earth  and  mud 
from  the  hands  and  dishes  before  food  is  j>artaken  of 
should  also  be  provided  and  their  use  encouraged. 

Badly  contaminated  ground  had  In^tter  be  aban- 
doned. If  this  should  be  found  impracticable,  the  soil 
should  be  turned  over  with  the  plough,  or  roasted 
with  grass  fires,  or  ti-e^ted  in  such  a  manner  that  any 
ON  a  or  embryos  it  may  contain  are  destroyed  or  buried. 
The  systematic  periodical  inspection  of  plantation 
coolies  is  to  l>e  recommended.  At  these  inspections, 
all  subjects  of  anaemia  or  dyspepsia  should  be  put 
aside  for  more  careful  examination ;  if  the  ova  of 
ankylostomes  are  found  in  their  fieces  a  jmUcious 
dosing  with  thymol  may  avert  serious  disease  in 
the  individual,  and  also  prevent  him  from  l)ecoming 
a  source  of  danger  to  his  companions. 

In  view  of  the  great  danger  to  h(»alth  that  exists 
in  certain  countries  from  this  and  similar  parasites, 
the  sanitary  authorities  in  such  places  ought  to  circu- 
late among  the  people,  by  means  of  printed  leaflets  or 
posters,  a  few  simple  directions  for  the  j>r(ivention 
of  ankylostomiasis  and  kindred  diseases. 

ANKYLOSTOMUM     DERMATITIS. 

A  form  of  dermatitis  aff<*cting  the  feet  of  coolies 
on  plantations  in  Assam,  in  the  We.st  Indies,  and 
probably  elsewhere  in  the  tropics,  and  variously  known 
as  ground  itch,  pani-ghao,  water  itch,  water  pox 
water  sore.s,  sore  feet  of  coolies,  luis  recently  been 
shown  by  Bentley  to  be  due  to  the  penetration  of  the 
skin  by  ankyl()st4>ma  embryos.  This  disease  is  of 
much  economic  importance  to  the  planter.  The  soil 
in  the  neighbourhood  of  C(M)lie  lines  is  extensively 
contaminated  by  fjvcal  matter.  During  rainy  weather 
the  ankylostoma  ova  in  the  faecal  materials  are  hatched, 
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and  liw  fn*e  enibryos  ecoftpe  into,  and  prolmhly 
multiplr  itt»  the  cbtnip  ejirtli.  Tlie  Imre  feet  of  tlio 
eoolic^  life  coiiat/mtly  soile*!  with  this  embryo  lad  tii 
nrtrfh,  and  vti  ihh  way  Lo(>as'  experimt^iit  ifi 
iiniuteiitioiuilly  carried  out  on  a  large  acaie  in  many 
tropical  plautatiaim*  Dermal t tin,  vghi epilation,  and 
it  may  be  puHtnlutlou  or  even  extensive  uloerntioti, 
and  probably  anki^o^tojniasifl  anj^inia,  ensue.  In  this 
way  the  services  of  the  coolie  urtt  lost  to  the  plaiib^r 
till  the  irritjttion  or  uk^crution  subsidies  and  the  auieniiii 
b  ciirwJ. 

Personal  clean  linear  and  the  use  of  some  form  of 
foot  <x*veririg  during  thti  wet  m_^sun,  toother  with  the 
prophylactic  me>i«iirt*s  fur  ankyhMomiasia  ah^eady 
mentioned^  iire  the  special  preventive  meosureM  indU 
eat^d  ax  a^^inst  this  disease.  Ah  regards  treatment, 
antijteptic  foot  hatha  and  some  fioothing  ointoif^fit  lire 
indicAtod. 

fiTl|OH(iYL<JlDI£S      INTESTJKAUa     (ttUAUDONEMA 
IHTJiSTlKALE). 

It  Monjetimes  happetis  that  while  searching  the 
fteces  for  the  ova  of  the  ankylostooum,  the  observer  is 
astonished  by  Ret^inn  a  ftn*atl,  snake-liko  animal  (Fig. 
105,  #()  suddenly  rush  lu^ross  tht-  field  of  the  micj-oscope, 
i>n  ciirefiil  exumitiHtion,  this  animal  in  found  to  l>e 
about  0  2  mm.  or  0"S  mm,  in  length  by  0013  nin>, 
in  bi-eiitkh ;  to  have  a  sharply  pointed  tail  ami  a 
rounded  he^id  ;  to  Vm?  tninspart^nt ;  and  to  exhibit  a 
fthort  ce&opha^us  w^hich  terminates  in  a  double  ivbo- 
phageAl  bulb»  tlie  po«terior  end  of  which  is  provided 
with  three  tooth-like  segment^?.  Thin  i»,  or  ratlier 
wtt8,  calltMi  Auf/niUtUa  ^lercoraUit. 

AjufuilM&aUrcoraiis  was  discovered  by  Normand 
in  l87t>.  For  a  tfmi?  iL  wasaupptised  to  W  &  cause  of 
a  forui  of  chronic  diarrhtea  wry  prevalent  in  Cochin 
China  I^lcr  inveHtigatioiiSj  wldle  clearing  np  tbti 
natural  history  of  the  |iftr4iyite,  have  robbed  It  of  any 
claim  to  path(4o|^ncal  importance*  It  has  been  found 
that^   though  the  anguillula   m  not  so  common,  itn 
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geographical  distribution  is  about  coextensive  with 
tliat  of  Ankylostomum  dtwdenale,  and  that  the 
physical  conditions  demanded  for  the  non-parasitic 
stages  of  these  two  worms  are  about  the  same. 
Powell  found  it  in  India  in  alwut  fifteen  out  of  every 
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twenty  cjises  of  anaemia.  It  has  been  established  that 
tliis  80-calle<l  Antjuillula  atercomlis  is  the  rhabditiform 
phase  of  Rhabdoytenia  inteatiiialey  formerly  called 
Anguillula  Infeslinalis  (Fig.  105,  b\  a  nematode  which, 
in  its  parasitic  form,  lives  in  the  mucus  of  the  duodenum 
and  upper  part  of  the  jejunum  of  man. 

The  mature  rhabdonema  is  a  minute,  slender  worm, 
measuring  2  mnu  in  length  by  06  mm.  in  breadth.    No 
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male  j>arasiti*  lias  l)een  discovered.  The  adult  female 
is  readily  i-ecognised  by  her  dimensions,  and  by 
the  string  of  five  or  six  ellipsoidal  eggs  ('01  mm.  by 
O.'U  mm.)  visible  about  the  centre  of  the  body. 

On  being  passed  into  the  contents  of  the  bowel 
the  ova  develop  with  great  rapidity  ;  so  that  before 
leaving  the  host,  uiihvss  during  violent  purgation, 
the  embryo  has  escaped  and  is  swimming  about  in 
the  fajces,  as  aln»ady  deseril)ed,  with  great  vigour, 
especially  when  these  are  fluid.  Only  in  the  event  of 
violent  purging  do  the  ova  appear  in  the  stools ;  they 
may  in  this  way  be  hurried  out  of  the  host  before  the 
embryo  luvs  escaped.  Such  ova  are  readily  recognised 
l)V  the  way  in  which  they  are  strung  together,  end 
on  end,  inside  a  delicate  tul)e  (Fig.  105,  r).  On  leaving 
the  host,  unless  they  have  access  to  some  non- 
putrrfying  fluid,  the  embrj'os  soon  die ;  it  is  neces- 
sary, therefore,  if  we  would  follow  their  further 
development,  to  mix  the  fa'ces  with  water.  If  this 
mixture  be  kept  at  a  low  temperature  the  young 
rhabdonema  develops  into  a  filariform  larva  which, 
on  being  swallowed  by  man  in  drinking  water,  quickly 
assume^j  the  mature  parasitic  form  already  alluded  to. 
If,  on  the  contrary,  the  cultivating  medium  be  kept 
at  a  higher  temperature,  the  embryos  develop  into  male 
(•7  mm.)  and  female  (10  mm.)  rhabditic  forms  which, 
in  time,  produce  in  their  turn  filariform  larvae,  similar 
to  those  obtained  tlirectly  from  the  embryo  in  cold 
climates,  and  capable,  on  being  swallowed  by  man,  of 
developing  into  mature  Rhabdonema  intestinnle. 

The  rhal)donema  may  produce  some  slight  degree 
of  catarrhal  irritation  of  the  bowel,  though  even  this 
is  doubtful.  They  have  l)een  found  occasionally  coiled 
up  in  the  intestinal  follicles,  but  no  serious  lesion 
can  with  certainty  be  attributed  to  their  presence  ; 
a  fortunate  circumstance,  as  hitherto  the  use  of 
anthelmintics  has  not  pioved  efft'ctual  in  procuring 
their  expulsion.  Sonsino  recommenils  the  prolonged 
exhibition  of  liquor  ferri  perchloridi  in  combina- 
tion with  small  doses  of  thymol.     It  is  probable  that 
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catarrhal  conditions  of  the  bowel  favour  these  para- 
sites, and  that  this  is  the  reason  for  their  being 
so  frequently  encountered  in  cases  of  chronic  trop- 
ical intestinal  flux.  Treatment  should  therefore  b<» 
directed  to  the  cure  of  the  catarrh. 

The  prophylaxis  for  rhalxlonenia  is  the  sjun(»  as 
that  recommeniled  for  Aixkyloaiovium  duodeiiale. 

STRONGYLUS   SUBTILIS. 

Loosa  has  described  a  very  delicate  nematode 
frequently  encountered  in  Egj^ptian  fellahs.  Its 
habitat  is  the  up[)er  part  of  the  small  intestine. 
The  male,  which  is  provided  with  two  spicules,  is 
from  4  to  5  mm.  in  length  by  0  07  mm.  in  breadth ; 
the  female  is  slightly  larger  and  is  much  more 
abundant  than  the  male.  The  eggs  are  oval,  thin- 
shelk^d,  with  an  unsegmented  vitellus,  and  measure 
63  /i  by  41  /i.  This  parasite  does  not  occur  in  large 
numl^ers  ;  and,  as  its  mouth  is  unarmed  and  its 
dimensions  are  exceedingly  minute,  it  does  not  appear 
calculated  to  give  rise  to  any  particular  symptoms. 

//. — Treniatodes. 
AMPinSTOMUM   nOMINIS   (Fig.    lOG). 

This  minute  trematode,  discovered  in  the  caecum 
and  colon  of  two  Indians  in  Calcutta  by  Lewis 
and  MacConnell  in  1876,  measures  5  to  8  mm.  in 
length  by  3  to  4  mm.  in  breadth. 
It  is  readily  recognised  by  its  large 
l)osterior  sucker,  which  is  terminal 
and  greatly  exceeds  in  breadth  the 
i*est  of  the  body.  It  attaches  itself 
to  the  mucous  membrane  of  the  Fi«.  io*..-Ainphi8to. 
bowel  by  means  of  this  sucker.     Ihe  .xat.  »izf.) 

ova,    which   are    operculated   at    the 
smaller  end,   average   150  /i    in   length  by   72  /i  in 
breadth.     Nothing  is  known  of  the  life-history. 

This  trematode  has  been  found  by  Giles  in  natives 
of  Assam,  and  by  Law  in  an  East  Indian  immigrant 
in  British  Guiana. 
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CiPtffriJuUCIItS  III'SEI  (t\  mSTDHI'MCRASStTM)  (Fig*  11)7). 

DUt*jmHm  e*tu/f*{m^  over  an    i fifth   in   hngtti,    is 

t\w  Iftrgt'Ht  of  tho  ilbtomc's  inbiiHting  man.  It  has 
lioen  found  in  China,  Sumiiira,  thi? 
J^trtiilit  ^ettlt'UieulHf  Ai4BaTn,  Tndia^ 
aiul  l>y  Lttw  ir»  mi  East  Imluiti  unun- 
l^tint  in  ISi'iti^th  fJtiimui.  In  shajH- 
it  i»i  an  i^loii^gjatod  oval,  iiiihi*r  uiir 
rowrr  Ant<>riur1y  lli^n  |Hjsk*riorly, 
lli>fthy,  ami  ooveifil  withininute  spine**, 
TJie  s linkers  wre'  phice<l  elose  togt^ther. 
The  ma  an*  ov III,  125  ;*  by  75  ^^  an<l 
rirrJ  closetl,  1  tint),  by  avery  th^ieal^  opei'- 
oulum.  In  two  ix^coitJed  itiHUmces  (Co*> 
liold)  D:  env^itunt  wiis  associatetl  with 
atUieka  of  recurring  diairiRea  and  othei* 
MgUK  of  inieHtiniAl  irri tuition*      It  proh- 

Fi«.iOL-lJisktnmn«  My    inlmhits   th«^    upfier  part  of  the 
M*y,  (^*t.  *im}  gj^jj^ij  iiiteatiinr.     Nothing  ia  known  of 

Ihci  life  history.     It  may  bo  ex|)e11e(I  hy  thymol  givaa 

aa  for  ankylogtOTnuin. 

JIESOOOKIMt  »     QBTKROPIIYKS    (dIBTQUA    HBTRROPUVKB] 

(Fig.  108), 

Distoma  hfffi^rvpht/f^s  Is  tho 
imftllest  diHtoujOj  so  far  aa  known, 
inhabiting  man.  It  niea^mres  1  to  1| 
niin.  in  length  by  07  mm.  in  breadth. 
It  is  of  a  bright  red  colour.  The 
anterior,  narrower,  and  more  mobile 
part  of  it**  body  ia  covonid  witli 
minute  spines.  The  e^gi*  are  reddish 
1  iro w  n ,  and  m ena n re  2  G  ^  by  1  o  ^ .  It 
wa.^  iltscovered  by  Bilharx  in  1851, 
in  Cairo,  in  the  small  intc-sfcine  of  a 
rhild,  the  little  para^itea  looking  like 
rod  pointJi  on  the  mucous  ^nrface, 
8inee  that  time  it  has  been  found  l^^;;.  los  —  ni*tr>m» 
in    Egyptians   by    other   observem.   '^'^^''^-H;H;;;,(*«'Mt«'i' 
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Nothing  is  known  of  its  life-history.     It  is  believed 
to  be  innocuous. 

.  ///. — Cestodes. 

The  ordinary  tape-worms,  T(vnia  aaginata  and 
TcFiiia  solium^  and  their  respective  cystic  forms,  are 
common  enough  in  the  tropics  and  sub-tropics,  their 
distribution  being  leguhited  by  the  presence  or  absence 
of  their  proper  intermediary  hosts — the  ox  in  the 
one  case,  the  pig  in  the  other — and  by  the  habits 
of  the  people  as  regards  cooking  and  conservancy. 
7\tni(i  eckinococcus  of  the  dog,  and  its  cystic 
form — hydatids — are  found  wherever  the  dog  and 
sheep  are  found,  that  is,  practically,  everywhere. 
Bothriocephahis  latus  is  known  to  occur 
in  Turkestan,  in  Japan  —  whei*e  the 
natives  are  in  the  habit  of  eating  raw  fish 
— and  among  the  natives  on  the  shores 
of  Lake  'Ngami,  South  Africa.  Ichthy- 
ophagous habits  are  probably  responsible 
for  the  occurrence  of  the  large  tape- worm 
described  by  Blanchard  under  the  name 
Krahhea  grandis^  which  Ijimaand  Kuri- 
moto  found  in  a  Japanese  from  the 
province  of  Hizen  {Comptps  rendus  de  la 
Soc.  de  Bioloyie,  I.,  p.  609,  II.,  94). 

The  only  cestodes  of  man  which,  so 
far  as  known,  have  any  claim  to  be 
regarde<l  as  more  or  less  special  to 
warm  climates  anj  Twnui  nana,  Tii^nia 
Madnfjascarinisis,  Ttvjiia  Afriraiin^  and 
Bothriocephahis  Mansoni.  Doubtless 
there  are  other  species  which,  so  far, 
have  escaped  observation. 

HYMENOLEFIS     MURI.VA    (XiENIA    XANA) 

(Fig.   109). 
This    minutest    of    the    tape-worms 
inhabiting  man    was    first   found    as    a 
human  pariisite   by  Bilharz,   in    Cairo,    v\"i.  ioi».— T.t-nia 
in  1852.     In  recent  years  it  has  been     "*'"*ticd.)  *''" 
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ideu tilled  wiili  Hifm^noiepiit  murtna  of  the  rat  mtid 
<jt}i»»r  rtidents.  It  has  a  somewhat  ext**riaive  gei> 
grapliienJ  4btribution,  In  the  ciist?  of  man,  iit  all 
Invents,  it  seenia  t^>  httvo  a  predilpction  for  warm 
eountrk*.  Hesidcs  Egy^t^  it  ha.s  btji^n  ffium!  in  Italy, 
Ituenos  Ayros,  and  in  Bangkok,  SiHm,  It  is  readily 
recognised  Lij  ita  small  mBe^lO  to  15  mm.  in  length, 
with  a  nmximum  bn^adtli  of  007  mm.  It  has  from 
16(J  to  200  joints  J  the  hrtid  being  funiished  with  a 
retriu-tile  proboscii*  surronndpii  l>y  a  single  row  of  ivoiu 
tW(iinty-four  to  tw€?nty -eight  hookletii.  The  ova  are 
oval  or  round^  30  ;i  to  iJ7  ^  in  diameter ;  they  are 
posHOHiM^d  iif  thitM}  menibraneSf  within  which  the  hexa- 
canth  enjbrjci  can  with  difficulty  be  made  out. 

(tniiisj  liJis  Khown  that  in  the  rat  the  embryo  of 
this  cf>5ioilp  can  dispense  with  aii  intermediary  host, 
and  that  it  fienetrates  the  mncoua  membrane  of  the 
intttstine,  and  there  develops  into  its  cyatlcercus. 
After  a  time  this  cystieercus  ruptures,  permitting 
the  hetkl  to  escape  and  attaeh  itself  to  the  mucous 
membrane,  where  it  sppedily  grows  into  the  mature 
tape-  worm 

Caaea  are  on  reeord  in  which  the  human  intestine 
was  beset  with  hundreds  of  these  minute  paragitas 
whioh,  by  their  presence,  gave  rise  to  marked 
symptom 6  of  gftstro-intestinal  irritation.  They  are 
readily  expelled  by  male  fern. 

DAVAmEA     MAOAOASCABIENSIS. 

Discovered  by  Qrenet  in  Mayotte  (iMadagaaoar), 
this  parasit«^  has  siuce  Ijeen  found  in  Mauritius^  in 
Bangkok,  and  by  Daniels  in  a  Demerara  Indian. 
On  account  of  its  wide  geograpldcal  range 
Blanchanl  shrewdly  remarks  that  its  intei-mediary 
hofit  is  probably  some  inaect  of  Bimilar  distribution  ; 
pi>,shibly^  he  suggests,  one  intimately  ajsaociated 
with  ships— the  cocki^oach  (Feriphjwtjj  (trienfaiis)^ 
for  example. 

Ti^nia  Muiiiuta«carifnsx9  attains  a  length  of  from 
25  to  30  em.,  and  is  ma^le  up  of  from  500  to  600 
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trapezoid  joints.  The  bead  terminates  in  a  massive 
rostellum  surrounded  by  a  double  circle  of  ninety 
booklets  18  /I  in  lengtb.  Tbe  suckers  are  round  and 
of  considerable  size.  Tbe  genital  pore  is  unilateral. 
In  tbe  ripe  segments  tbe  ova  are  agglomerates!  into  a 
number  of  separate  rounded  masses. 

So  far  as  is  known,  tbe  symptoms  produced  by  this 
parasite  correspond  witb  those  caused  by  tbe  more 
familiar  tape-worms.  It  is  probably  amenable  to 
filix  mas. 

T.«NIA    AFRICANA. 

This  tapeworm,  so  far,  bas  l>een 
found  twice  only — in  German  East 
Africa. 

Tbe  bead  carries  four  suckers, 
is  quadrilateral,  and  measures  1*38 
mm.  by  1  03  mm.  Tbe  ripe  joints 
near  tbe  extremity  measure  7  mm. 
long  by  12  to  15  mm.  broad.  Only 
fragments  of  tbe  worm  have  been 
found,  so  that  its  t<jtal  lengtb  bas 
not  been  ascertained.  Tbe  spherical 
ova  have  a  thick  striated  external 
membrane ;  they  measure  about 
39  /i  in  diameter. 

KOTHRIOCEPHALU8    MANSONI 

(Fig.  110). 

This  parasite,  the  larval  form 
of  an  unknown  species  of  bothrio 
cepbalus,  was  discovered  by  the 
writer  in  making  tbe  post  mortem 
examination  of  a  Chinese  in  Amoy. 
A  numl>er  of  specimens  were  found 
lyini^  under  the  })eritoneum  in  the 
neighbourhood  of  tbe  kidneys  and 
iliac  fos.s«>,  and  also  one,  appaVently  h;f\liaMsonL''''Vt^;\\^ 
a    fi*ee    specimen,    in    the     i)leurdl    «i»«'«iiiien.s  i.resriveu  in 

•  x  mi_  1  Mi'irits     and     therefor** 

cavity.      They   were  more  or  less   shrunken.) 
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ooiletl  Up  and  iire^alarly  cliflpo««^t  in  the  sti^pentOEi^ 
fuaciiif  lof»kmg  like  ribl»]ni  stringts  of  fat  until  theT 
wert?  turiit»d  out,  wbea  tliey  t^xhibileci  fertile  yet 
flistinrt  ii»ovi>inenbt.  No  differeutiatefl  h*>iidi,  «o 
definite  structure,  and  no  evidenco  \ii  HOiiua]  organs 
(SOU  Id  be  discovered ;  neilKer  was  there  any  attempt 
at  iegmerittttion  visible.  When  fn'sh,  tht*  patuaitei* 
mmxmx^d  iiXmnt  ^i\  to  35  cm,  in  length  by  about 
2 '5  mm.  in  breadth.  They  weit*  rtat^  and  tapered 
ulightiy  towaid8  one  end.  At  tbr  broa<ler  end  tliere 
was  a  ftort  of  pMpiilu  whioh»  in  some  insT^ncei**  wns 
I'etracted  Hchetiiie  extrft(.!ted  a  siniilar  i>ai*usit^  from 
the  urethra  of  u  Japanese  :  it  has  also  been  found  in 
Bn th u  n*tf  A ua t  ral  i a.  Dan  iek  1 1  as  f  j  u i to  recen tly  fou n d 
thin  or  admihir  para^it^e  in  a  ('arili  in  Briti^li  Guiana^ 
Leuekart  miggesta  that  the  detinitive  bost  is  prob- 
ably a  earn  ivomus  animal  closely  associated  with  man, 

IXTKSTINAL    HYlASlS. 

A  residence  in  the  alimentary 
canal  of  some  vertebrate  animal 
is  a  regulat  feature  in  the  lift*- 
IjUtory  of  many  dipt^tous  insects. 
The  ova  of  the  insect  aii?  either 
licked  from  the  akin,  or  swallowed 
in  the  food  on  which  they  had 
been  depositwl.  Tn  tliis  w*iy  they 
get  tmnsfen-ed  to  the  stomach, 
where,  after  a  time,  the  larva  is 
hatched  out  and  pi-ooeeds  in 
deveiojimenL  In  due  oo«i'«e  it 
apjiears  in  the  fsetes.  Man  is  not 
untm|uently  victimised  in  this 
way,  ettj^iecially  in  tropical  coon- 
trie«.  tSometimes*,  until  a  correct 
diagtKwiis  is  arriveti  at»  not  a  little 
SEjJJ^ly^g^*^   alrtrm  is  caused  by  the  appearance 

l.U.N.-Urv.nfMu.cii^f  ^^"-^^  creatures  in  the  stook 
viMHiiiii*,  iis#i  itiiifi  wiOii  They  are  easily  reccignisea.  Ihe 
Siu'^.'KKr  ""*"'•  ringed,   cylindrical  body,  f«»m  J 
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inch  to  1  inch  in  length  according  to  species,  broad  at 
one  end,  tapering  at  the  other,  and  usually  beset  with 
little  spines  or  hairs,  is  sufficiently  diagnostic  (Fig. 

Ill)- 

Neveu-Leniaire  {Parasttologie  Animah)  gives  a 
list  of  nineteen  species  of  diptera  whose  larvae  have 
been  found  in,  or  expelled  from,  the  human  intestinal 
canal. 

A  dose  of  castor  oil  will  probably  suffice  to  expel 
any  of  these  creatures  that  may  not  have  been  passed 
spontaneously. 

A  rational  prophylaxis  would  consist  in  the 
covering  up  of  food  after  it  has  been  cooked,  in  order 
to  prevent  the  access  of  flies. 
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SECrriON    VI.-SKIN    DISEASES. 
CHAPTER       XLIV. 

DISEASES    OF    THE    SKIX. 

I . — No  yi  -specific. 

PRICKLY      HEAT. 

Prick LV  heat  or,  as  it  is  sometimes  called,  lichen 
tropicus,  is  probably  a  form  of  miliaria  (not  of  lichen) 
connectcHl  with  tha  excessive  sweating  incident  to  the 
heat  of  tropical  climates.  According  to  PoUitzer, 
the  mechanism  of  its  production  dej)end8  on  the 
non-cornification  of  the  colls  of  the  stratum  comeum, 
the  individual  cells  of  which  swell  and  so  obstruct  the 
orifices  of  the  sweat  glands,  thereby  leading  to  accu- 
mulation of  sweat  in  the  ducts.  The  swollen  con- 
dition of  the  cells  of  the  stratum  corneum  and  their 
non-cornitieation  arise,  he  maintains,  from  their  l)eing 
sfxKlen  by  constant  perspiration.  P(jarse  regards  the 
disease  as  an  acute  distension  of  the  sebaceous  glands 
by  their  own  secretion  ;  the  glands,  he  holds,  are 
over-stinmlated  in  order  to  supply  an  adequate 
amount  of  sebum  to  the  skin,  so  as  to  make  up  for 
the  loss  of  that  material  washed  away  by  inordinate 
sweating.  Durham  regards  prickly  heat  as  an  infec- 
ti\e  disease  produced  by  a  minuU*  and  very  active 
am(el)a  readily  found  in  the  fluid  of  the  vesicles 
provided  search  is  made  before  the  contents  become 
turbid. 

Nearly  every  European  in  the  tropics  suffers  from 
prickly  heat,  particularly  during  the  earlier  years  of 
residence.  Some  never  seem  to  become  acclimatised 
in  this  respect,  but  continue  year  after  year  to  exhibit 
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their  crop  of  prickly  heat  when  the  hot  season  comes 
round. 

Tliough  sufficiently  annoying  in  the  robust  and 
healthy,  in  them  prickly  heat  is  not  a  grave  affair.  It 
is  otherwise  in  the  case  of  the  invalid,  of  delicate  sickly 
children,  of  hysterical  and,  especially,  of  parturient 
women ;  to  these  it  may  prove,  by  interfering  with 
sleep  and  provoking  restlessness,  a  very  serious  matter. 
Prickly  heat  is  also  a  common  though  indirect  cause 
of  boils ;  for  the  breaches  of  surface,  following  on 
the  scratching  it  induces,  afford  many  opportunities 
for  the  invasion  of  the  micro-organisms  of  that 
disease. 

Prickly  heat  consists  of  a  miliary-like  eruption, 
generally  most  profuse  on  those  parts  of  the  body,  as 
around  the  waist,  which  are  closely  covered  with 
clothing ;  but  it  also  occurs  on  the  backs  of  the  hands, 
arms,  legs,  forehead,  occasionally  on  the  face,  the 
scalp,  in  fact  on  any  part  of  the  surface  of  the  body 
except  the  palms  and  soles.  The  minute,  shining, 
glass-like  vesicles,  and  the  numerous,  closely  set  and 
slightly  inflamed  papules,  give  the  skin  the  feeling  as 
if  thickly  sprinkled  with  grains  of  sand.  The  eruption 
may  keep  out  for  months  on  end,  becoming  l)etter  or 
worse  according  to  circumstances.  The  pricking  and 
itching  are  often  exceedingly  distressing.  Anything 
leading  to  perspiration  immediately  provokes  an  out- 
burst of  this  almost  intolerable  itching  —  nothing 
more  certainly  than  a  cup  of  hot  tea  or  a  plate  of  hot 
soup.  Long  drinks,  exposure  to  the  hot  sun,  close 
rooms,  warn)  clothing,  all  aggravate  the  distress. 
Sometimes  the  little  vesicles  may  pustulate,  doubtless 
from  micrococcus  infection.  So  soon  as  the  weather 
becomes  cool  the  eruption  and  the  irritation  quickly 
subside. 

Trealnient* — Manifestly  the  n)0st  important 
thing  is  the  avoidance  of  all  causes  of  pei-spiration 
— particularly  the  copious  consumption  of  fluids, 
especially  hot  fluids — moderation  in  exercise,  avoiding 
close   rooms,    warm   clothing,    and   so   forth.      Soap 
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should  not  he  used  in  the  bath.  The  sleeping  mat- 
tress and  pillow  should  l)e  covered  with  a  finely  woven 
grass  mat,  and  the  bed  provided  with  what  is  known 
in  the  East  as  a  "  Dutch-wife  " — that  is,  a  hollow 
cylinder,  4  feet  by  8  or  10  inches,  of  open  rattan 
work,  over  which  the  arms  and  legs  can  be  thrown 
and  unnecessjiry  apposition  of  sweating  surfaces  so 
avoidetl.  A  punkah  at  night  is  a  great  comfort. 
Many  things  have  lx»en  reconmiended  as  preventives ; 
for  example,  rubbing  the  body  over  after  the  l)ath 
with  the  juice  of  a  lemon,  Jeyes'  Huid  or  bran  in  the 
bath,  etc.  Every  bath-room  in  the  tmpics  should  be 
provided  with  some  mildly  astringent  and  antiseptic 
dusting  |x)wder.  A  very  good  one  consists  of  equal 
parts  of  boric  acid,  oxide  of  zinc,  and  starch.  This 
8h<>uld  !>€  freely  applied,  aftf»r  careful  drying  of  the 
skin,  particularly  to  the  axillie,  crutch,  under  the 
mainniro  in  women,  and  l^etween  the  folds  of  skin  in 
fat  children  and  adults.  A  simple  precaution  of  this 
sort  saves  nmch  suffering  l)oth  from  prickly  heat  and 
epiphytic  skin  disease. 

Durham  recommends  painting  the  patches  with 
weak  iodine  or,  better,  rubbing  in  solution  of  corrosive 
sublimate,  1  in  500  to  1  in  1,000  :  tins  he  found  very 
efhcacious  curing  the  disease  with  certainty  aft«r  one 
or  two  ajjplications.  He  suggests  the  use  of  some 
form  of  obstetric  soap  as  being  less  liable  to  lead, 
through  inadvertence,  to  accidental  poisoning. 

Pearse  strongly  recommends  the  inunction 
of  a  mixture  of  almond  oil  and  lanoline  in  the 
proportion  of  8  to  1,  and  scented  according  to 
fancy.  St.  George  Gray  linds  thin  flannel  a  better 
we^r  than  cotton  or  linen  as  a  preventive  of  prickly 
heat.  Sometimes  the  following  powder,  gently 
rubbed  in  for  five  or  ten  minutes  with  a  damp 
sponge,  cures  ba<l  patches  of  prickly  heat :  Sublimed 
sulphur,  80  parts;  magnesia,  15  parts  ;  oxide  of  zinc, 
5  parts.  Lotions  of  calamine,  with  or  without 
hydrocyanic  acid,  or  of  carbolic  acid,  relieve  the 
it<;hing  temporarily. 


Sloughing  Phagedmna,  673 

//. — Caused  hy  bacteria. 

TROPICAL   SLOUGHING    PHAGEDiENA. 

Definition* — A  rapidly  spreading,  but  generally 
after  a  time  spontaneously  arrested,  gangrene  of  the 
skin  and  subjacent  tissues,  resulting  in  the  formation 
of  a  large  sloughing  sore.  Though  occasionally  fatal, 
these  sores,  as  a  rule,  under  favourable  conditions, 
granulate  and  cicatrise,  or  become  chronic  ulcers. 

Geograpliical  distribution*  —  Sloughing 
phagedtena  is  common  in  most  tropical  countries, 
particularly  in  those  with  a  hot,  damp  climate. 
Those  sores  are  often  named  after  those  districts 
in  which  they  are  specially  prevalent ;  thus  we  hear 
of  Mozambique  ulcer,  Yemen  ulcer,  etc.  They  are 
found  principally  in  jungle  lands,  less  frequently  in 
towns  and  well-settled  districts.  Whether  tropical 
sloughing  phagedsena,  and  the  hospital  gangrene  at 
one  time  so  prevalent  in  the  hospitals  of  Europe,  are 
the  same  disease,  it  is  difficult  to  say.  They  agree  in 
some  respects ;  but  in  the  marked  tendency  of  the 
tropical  sore  to  self-limitation,  and,  possibly,  as 
Scheube  points  out,  in  its  relatively  feebly  infective 
power,  there  is  some  indication  of  a  specific  difference. 

Etiology. — Doubtless  depending  on  the  pro- 
liferation in  the  affected  tissues  of  some  specific 
micro-organism,  not  yet  satisfactorily  separated,  the 
germ  of  sloughing  phagedsena  finds  its  special  oppor- 
tunity in  the  bodies  of  men  who  from  overwork, 
underfeeding,  exposure,  malaria,  dysentery,  scorbutus, 
and  the  like,  are  physically  depressed.  Thus  it  is  apt 
to  attack  the  half-starved,  malaria-stricken  pioneers 
in  jungle  lands,  overdriven  slave  gangs,  and  soldiers 
campaigning  in  the  tropics.  In  such  circumstances  a 
alight  wound,  an  abrasion,  even  an  insect  bite,  or  an 
old  chronic  ulcer  may  serve  as  the  starting-point  for 
one  of  these  terrible  sores.  Where  yaws  and  sloughing 
phagedcena  are  co  endemic,  the  sores  of  the  former  may 
become  infected  with  the  virus  of  the  latter,  and 
serious  sloughing  and  cicatricial  contractions  result. 

R  R 
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TLie  feet  and  legs,  being  tnofit  espoeed  to  iujuiy,  are 
the  moat  frequent  locations  for  this  forni  of  ulceration  ; 
but  the  arms  or  anj  other  part  of  th**  body  may  also 
be  attack  oJ. 

SlTOpfonimt — If  the  disease  occur  in  previonBly 
sound  skin  the  first  indication  m  thv  foruiation  of  a 
large  bleb  with  sero-sangutnolent  eon  ten  t«.  l*he 
formation  of  this  luay  be  attended  ^hnth  soine  pain 
and  constitutional  irritation*  When,  in  the  courstt 
of  a  few  hours,  the  bviLla  ruptnrf^  an  osh-grey, 
moist  slough  i^  exposed.  The  sloughing  proee^ 
rapidly  extends  in  all  directions  until  the  skin  and 
subcutaneous  fascia,  ovi3f  an  area  many  inches  in 
diameter,  are  convert^Kl  into  a  yellowt^hn,  mobt, 
horribly  stinking  a  lough.  After  a  few  days  the 
centre  of  the  slotigh  Itegins  to  liquefy,  the  sore  still 
con  tinning  to  extend  at  the  |>eriphery.  In  the 
cQUi^se  of  a  week  or  loiigcr  the  sloughing  process  may 
cease  and  the  slough  U^  gnwiually  thrown  off.  Then 
it  is  seen  that  not  only  have  the  skin  and  superficial 
fascia  been  destroyed,  l*ut  that  possibly  muscles, 
tendons,  nerves,  vesselsj  and  even  the  periosteum  of 
the  bones  have  shai^  in  the  gangrenous  proceaa. 
Fortunately  in  many  instances  the  deeper  structures 
are  sparetl,  the  disease  being  relatively  superficial. 
Bometime%  however,  imfmrtant  structures,  including 
joints^  bones  and  large  hlood-ve^els,  are  destroyed  ; 
in  such  eases,  even  if  life  be  aptired,  great  defortuity 
may  ensue  from  different  forms  of  ankylosis*,  or  from 
strangulation  of  a  distal  part  by  a  ^ntracting  cicatrix. 

When  the  disease  attacks  a  pre-existing  wound 
or  sore,  the  granulatiiig  surface  of  this  becomes  dry, 
and  rapidly  assumes  the  appearance  and  characters  of 
a  filough. 

In  sloughing  phagedsena  the  neighbourhood  of  the 
sore  is  somewhat  congested  and  swollen,  particularly 
so  if  the  patient  has  been  obliged  to  titse  the  limb. 
Constitutional  disturbance  may  be  eonsidemblo  and 
of  an  adynamic  type.  On  the  other  hand,  it  occasion- 
ally  happens  tliat    large  sores   ai^    attended    with 
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singularly  slight  local  or  general  reaction.  In  bad 
cases  a  saprwniic  condition  is  apt  to  supervene  and 
carry  off  the  patient  ;  or  death  may  occur  from 
bleeding  from  the  opening  of  a  large  blood-vessel. 

Trealment.— It  is  of  the  first  imix>rtance  to 
endeavour  to  correct  any  cachectic  state  which  may 
be  present.  Thus  good  food,  fresh  vegetables,  lime 
juice,  and  quinine  are  almost  invariably  indicated. 
Opium  in  full  doses,  not  merely  to  assuage  pain,  but 
on  account  of  its  special  action  on  the  phagedtenic 
process,  is  usually  of  great  service.  Locally,  an 
endeavour  must  be  made  effectually  to  destroy  the 
germ  by  the  application  of  some  powerful  and  pene- 
trating caustic  to  the  diseased  surface.  With  this 
view,  on  the  strength  of  considerable  experience,  I 
recommend  that  the  patient  be  put  under  chloroform 
and  the  slough  thoroughly  dissolved  off'  by  the  free 
application  of  pure  carbolic  acid,  a  piece  of  lint  on  a 
stout  stick  being  used  Jis  a  mop  for  the  purpose. 
Thereafter  the  limb  should  be  elevated  and  placed 
under  some  improvised  irrigator  from  which  a  weak, 
warm  antiseptic  solution  should  continuously  trickle 
over  the  now  clean  surface.  If  the  phagedenic 
action  recur  the  carbolic  acid  must  be  promptly 
reapplied  as  often  as  may  be  necessary.  On  healthy 
granulations  springing  up  the  \dcer  is  to  be  treated 
on  ordinary  principles. 

Patients  with  this  disease  should  be  regarded  as 
infective,  and,  so  far  as  possible,  isolated. 

BOILS. 

The  anatomical  and  clinical  features  of  this 
painful  affection  are  too  familiar  to  require  detailed 
description.  Suffice  it  to  say  that  a  lx)il  is 
produced  by  the  proliferation  of  Streptococcus 
pyogenes  aureus,  Torula  pyogenica,  or  other  pyogenic 
micro-organisms  in  the  skin  and  subcutaneous 
tissue ;  that  the  organism  gives  lise  to  local 
and  limited  infiltration  of  the  tissues  with  lymph 
which  subsequently  and   rapidly   dies,    the   necrotic 
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oore  bping  surrounded  by  lui  arE?a1ii  of  Acute  inEam- 
mtition  ;  tlmt  thm  core  Is  sepftnited  by  a  process  of 

Blaughiiig  and  ao  got  rid  of^  ^^  insult tn^  uloer 
speedily  healuig  and  leaving  a  depressed  scar,  which, 
when  occurring  about  the  legs,  may  biKxitne  pig- 
iBented,  Tliouj^h  a  self -limiting  di^^e^e  locally,  it  is 
nevertheless  capable  of  being  inoculated  elsewhere 
in  ihiO  aam9  individuaJ,  both  tli rough  11  bread)  of 
iurface  and,  also,  by  simple  contoet  of  the  dticharges 
with  the  akiui  tlie  micro-organism  apparently  ent-er- 
ing  by  a  hair  follicle.  This  auto-inoculability  of 
boil^  is  apt   to  be  overlook  ml. 

Conditions  of  debility,  presumably  by  lowering 
r^istoiice}  predispose  to  boils ;  the  subjects  of 
diabete-s  are  specially  prone  to  them,  the  sacebariue 
state  of  the  l>looci  or  Becretions  soemiug  to  b©  par* 
ticularly  favourable  to  growth  of  the  tspecific  genu. 

Few  Europeans  in  the  tropica  escape  an  attuck 
of  boiU  at  one  time  or  another.  In  sntne  instances 
crop  after  crop  succeeds  one  another,  the  individual 
boils  being  so  numerous  that  the  patient  is  quite 
unfitted  for  work  by  the  attendant  pain  and  fever. 
In  cei'tain  years  ao  many  members  of  a  comniunity 
are  attackmi  that  the  disease  may  l>e  describeil  as 
being  epidemic.  These  epidemics,  occurring  when 
some  particular  fruit  is  in  season »  are  very  generally, 
but  probably  incorrectly,  attributed  to  the  use  of 
the  particular  fruit  in  question.  Mangos^  probably 
erroneously,  are  frec|uently  held  responsible. 

Trealnieiil.— Any  constitutional  irregulmrity 
must  be  tr-'*' "1  ^»|ipropriately.  Malaria  dt^miinds 
quiaLne  ;  ar  ;d  debility,   iron  and   wine;  con- 

stipation, ajM^iR-iiL:^  ;  diabetes,  a  suitable  iliet.  I 
liave  never  seen  any  goml  from  such  vaunted  spemfics 
9M  calcium  sulphuret^  tar  water,  or  yeast. 

Boils  ought  never,  unless  in  very  exceptional  cir- 
euniatances,  to  Ije  poulticed.  Poulticing,  although  it 
may  relieve  the  jiain  of  the  existing  boil,  is  prone  to 
be  followed  by  more  boils  in  the  area  sodden  by  the 
heat  and  moisture.     Neither  should  boils  be  incised 
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or  squeezed.  The  only  exception  to  the  rule  for 
not  cutting  is  in  the  case  of  boils  occurring  in  the 
scalp  or  in  the  axilla.  In  the  former  situation,  unless 
opened  early,  they  are  apt,  especially  in  young 
children,  to  burrow  and  cause  troublesome  abscesses  ; 
in  the  latter  situation  boils  tend  to  be  very  indolent 
and  painful,  and  do  not  readily  spontaneously  break 
through  the  lax  integuments. 

In  any  situation  in  which  the  boil  is  liable  to  be 
irritated  by  pressure  or  clothing,  it  is  sometimes  a 
itooi\  plan  to  cover  the  part  with  a  circle  of  wash- 
leather  spread  with  soap  plaster,  and  having  a  small 
hole  cut  in  its  centre  corresponding  to  the  apex  of 
the  boil.  When  a  boil  opens,  the  discharge  must  be 
kept  from  soiling  the  adjoining  skin,  and  the  patient 
must  be  warned  against  touching  the  skin  elsewhere 
with  pus- soiled  fingers.  The  parts  must  be  frequently 
cleansed  with  1  in  1,000  corrosive  sublimate  lotion, 
powdered  with  boracic  acid  and  covered  with  a  dry,  ab- 
sorbent antiseptic  dressing.  A  threatening  boil  may 
often  be  aborted  by  touching  the  little  initial  itching  or 
vesiculated  papule  with  some  penetrating  antiseptic, 
as  iodine  tincture,  or  by  painting  it  with  collodion. 
A  very  successful  method  is  to  drill  slowly  into  the 
centre  of  the  papule  with  a  pointed  pencil  of  hard 
wood  dipped  in  pure  carbolic  acid.  The  point  of  the 
pencil  should  penetrate  at  least  an  eighth  of  an  inch, 
and  should  be  frequently  recharged  with  the  acid 
during  the  drilling  process ;  the  pain  is  trifling.  In 
this  way,  in  a  severe  attack  of  furunculosis,  boil  after 
boil  may  be  aborted  and  the  attack  brought  to  an  end. 

Change  of  air  is  found  necessary  at  times  in  severe 
cases. 

PEMPHIGUS    CONTAGIOSUS. 

Definition.— A  non-febrile,  highly  contagious 
skin  disease  peculiar  to  warm  countries.  It  is  charac- 
terised by  the  formation  of  large  vesicles  or  bulla 
which  are  unattended  by  marked  inflammation, 
ulceration,  or  the  formation  of  cinists  or  scars. 
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Oea|rratilil«ii1  distriliution.  -Pemphigtis  eon- 

tagiosus  i&  v^eiy  cotnmon  in  south  China  during  the 
hot  weather ;  in  some  years  it  niay  be  desc^^^ed  as 
being  epidemic.  It  is  j»6reiinial  in  the  Straits  Settle* 
mentei)  and  it  h  known  in  Madras,  in  North  Queens- 
land (Finlfty)j  Japan  (Mnnro),  and  America  (Corlett). 
Doubtless,  although  it  has  escaped  notice  Uy  most 
medical  writers,  it  is  coiunion  enough  elsewliem  in 
the  tropica,  or  wherever  heat  and  moisture  combine 
to  bring  atiout  a  atate  of  skin  favouring  its  develop* 
uient  on  the  infective  material  being  applied*  It  14 
especially  coinmon  in  schoob  and  similar  institutions 
where  large  nuiulier^  of  children  are  thrown  much 
together  ;  they  readily  pass^  the  disease  one  to  the 
other,  Euro[)ean  children  are  more  prone  to  it  than 
native  childi'en  \  European  adults  are  by  no  means 
exempt^  but  the  native  adult  is  rarely  affected. 

Siyiii|>loiii<si,  —  Pemphigus  coutagiosui^  closely 
resembiea  curt^iin  fornix  of  the  impetigo  contagiosa  of 
tempemte  countries^  and  is  doubtless  a  variety  of 
this  class  of  skin  diaease.  The  individual  legions,  as 
can  readily  be  ascertained  by  inoculation  experinientt*^ 
begin  as  minute  erythematous  specksj  which  rapidly 
proceed  to  the  foruiation  of  vesiclea,  buMie^  or  e\en 
large  pemphigus- like  blebs.  T\m  little  blister  Hpnnga 
abruptly  from  sound  »kin  ;  there  is  no,  or  very  little^ 
areola  of  congestion.  For  a  short  time  the  bfnii* 
spberiDal  bleb  is  be^uti rally  |kelluctd,  tenM*,  ami 
shiniug.  Pros*?ntiy  thp  aemus  conti'iits  become 
somewhat  turbid,  and  tlie  blister  get^  llaccid  and  dull. 
At  this  stag©^  either  from  scratching  or  pressure,  the 
blister  is  generally  ruptureci  The  morbid  process 
does  not  at  ouee  come  to  au  ead,  but  proceeds  as  an 
advancing,  eceentrically-spi-eading  exfoliation  of  the 
epidermis ;  an  exfoliation  which  may  not  cease  to 
advance  until  an  area  an  incli  or  more  in  dismeter 
is  denuded  of  epithelium.  Then,  in  that  particular 
spot,  the  disease  stops,  a  pinkish,  slightly  glaxed 
looking  patch,  rarely  covered  with  a  tissue  paper  like 
scale,  remaining  for  some  tinie.     Occasionally,  after 
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the  rupture  of  the  primary  bleb,  vesication  may 
continue  in  the  peripheral  portion  of  its  remains. 
Only  one  or  two  blebs  may  be  visible  on  the  entire 
surface  of  the  body ;  generally  there  are  many,  the 
disease  being  spread  by  the  fingers  in  scratching  or 
rubbing. 

Pemphigus  contagiosus  may  occur  in  almost  any 
part  of  the  body.  In  young  children  it  is  usually 
diffuse ;  in  adults  it  is  mostly  confined  to  the  axillae 
and  crutch.  In  these  latter  situations  it  gives  rise 
to  much  irritation  and  discomfort,  owing  to  the  suc- 
cessive crops  of  bullsB  running  into  each  other  and 
rendering  the  parts  raw  and  tender,  and  predis- 
posed to  boils  or  some  form  of  eczematous  intertrigo. 
During  warm,  moist  weather  it  may  be  kept  up 
indefinitely  by  auto-inoculation. 

Assistant  -  Surgeon  Soorjee  Narain  Singh 
describes  a  series  of  cases  of  a  form  of  con- 
tagious pemphigus  occurring  in  rapid  succession 
in  the  children  of  three  families  in  India  (exact 
locality  not  specified),  which  bears  some  resem- 
blance to  the  pemphigus  contagiosus  above  described. 
It  diflfers,  however,  inasmuch  as  in  the  Indian  disease 
the  bullae  were  very  large — often  larger  than  hen's 
eggs,  and  persisted  for  from  one  to  three  weeks.  In 
one  of  the  thirteen  cases  described  there  followed  a 
certain  amount  of  sloughing  at  the  seat  of  the  bullae  ; 
in  the  others  there  was  neither  ulceration  nor  con- 
stitutional disturbance. 

iCtiology  and  pathology. — Like  ordinary  im- 
petigo contagiosa,  this  is  undoubtedly  a  germ  disease. 
1  have  found  a  diplococcus  in  the  epidermis  and  fluid 
of  the  blister ;  whether  this  is  the  special  bacterium 
responsible  for  the  disease,  cultivation  and  inoculation 
experiment  have  not  yet  decided. 

Diafirnofiis. — Absence  of  constitutional  symi>- 
toms,  or  a  history  of  such,  distinguishes  pemphigus 
contagiosus  from  chicken-pox.  Absence  of  tricho- 
phyton elements  and  of  a  well  -  defined,  slightly 
raised,  festooned,  and   itching  margin,  together  with 
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ilie  pf^eenee  of  large  blebs  and  scaling  of  tlie  vpi- 
dermts^  diBtiuguish  it  from  ordinary  foniis  of  body 
ringworm ;  a  disease  wiih  wliicti,  when  o€4?umng  in 
the  arm  pits  and  erutcU  in  adulU,  it  is  so  freqneiilly 
confounded, 

Trefitmeiil.  — OeanHnesK,  the  frequent  vme  of 
&  Ijichloride  of  mercury  lotion  (I  to  1^000),  and 
a  dusting  powder  of  equal  fwirts  of  baracic  ?ieid» 
fitarcln  and  zinc  oxide  ai*e  upeetlily  elfeetive,  la 
the  sehool  and  nursery  those  rea|M>nsible  for  the  care 
of  children  must  be  informed  of  the  oontagiousn^as  of 
this  uii])lea6ant  affection,  and  meaeures  be  institnted 
aceordiiigly. 


MYCETOMA,  OB   THB    FUHOOS   FOOT  OF   ViBlA. 

HrQnlttiiii.— A  di^^se  of  warm  climateat  l^fticu- 
larljof  Indi&»  affecting  principal  iy  the  foot,  oceasionally 
the  hftnd,  rarely  other  |>art49  of  the  Ijody^  m^ver  the 
interna)  organs.  It  is  cliai-aeterised  by  enlargement 
and  deformity  of  tht^  part ;  an  oily  clegeneraticm 
and  general  fusion  of  the  atfecfced  tistiues  ;  the  for- 
mation of  cynt'like  cavities  communicating  by  sitinsos, 
and  contaiiiinff  yiecnliar  mycotic  asrgre^'atioTis  in  an 
oily  purulent  Huid  which  eneapt^ft  from  tiMtulou?^  0|>en- 
UigJi  on  the  surface.  ITie  disease  runs  a  slow  course, 
h  never  recovered  from  sfjontaneously^  and,  tin  leal 
removed,  terminates  after  many  yean^  in  death  from 
exhaustion, 

lll«tor|^  II  nil  groffriiplilcal  ili*i|  ri  tin  lion.— 
The  earlief^t  uotic*^  of  this  disffkse  we  ow*'  lo  Ka*nipfcr 
(1712).  It^  more  modern  history  commenced  with 
Godfrey  I  of  Madras,  who^  in  the  Lancri  of  June  10th, 
1843,  gave  a  description  of  several  unquestionable 
examples  under  the  title,  "  Tiil>ercular  1  >keji«e  of  the 
FooL*'  8ubseqi»ently  Balingall  (18fJ5),  who  was  the 
fimt  to  suggest  its  fiantsitic  nature,  Eyre  (1S60),  and 
others  added  considerably  to  our  knowledge  of  ti»e 
subject.     The  morit  of  bringing   the  disease  pronii- 
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nently  before  the  profession,  and  of  distinctly  describ- 
ing its  clinical  and  anatomical  features,  as  well  as  of 
suggesting  its  probable  pathology,  belongs  entirely  to 
Vandyke  Carter,  who,  from  1860  to  1874,  in  a  series 
of  important  papers,  furnished  the  information  on 
which  all  later  descriptions  have  been  principally 
founded.  Carter  was  the  first  to  point  out  the  pre- 
sence of  mycotic  elements  in  the  discharges  coming 
from  the  implicated  structures,  and  in  the  contents 
of  the  characteiistic  cysts  and  sinuses  with  which 
they  are  honeycombed.  Since  the  date  of  Carter's 
papers,  beyond  the  discovery  that  the  associated 
fungus,  in  at  least  one  variety  of  mycetoma,  pos- 
sesses affinities  with  actinomyces,  as  suggested  by  him 
in  1886,  and  tliat  the  disease  is  not  confined  to  India, 
there  has  been  no  very  important  addition  to  our 
knowledge. 

In  India  mycetoma  is  endemic  in  districts  more  or 
less  limited.  These  districts  are  scattered  over  a  wide 
ai*ea,  the  intervening  regions — in  some  instances  whole 
provinces,  as  that  of  Lower  Bengal — enjoying  an  almost 
complete  immunity.  It  appears  to  l>e  acquired  only 
in  rural  districts,  the  inhabitants  of  the  towns  being 
exempt.  Among  the  most  afflicted  districts  may  be 
mentioned  Madura — hence  the  name  "  Madura  foot " 
by  which  mycetoma  is  often  known — Hirsar,  Ajmeer, 
Delhi,  various  places  in  the  Punjab,  Kashmir,  and 
Rajputana.  In  recent  years  we  have  accounts  of  its 
occurrence  with  some  degree  of  frequency  in  Sene- 
gambia,  and,  also,  of  a  very  few  examples  in  Algeria, 
Egypt,  the  Soudan,  Cochin  China,  Italy,  the  United 
States,  and  in  South  America.  It  is  probable  that 
in  time  mycetoma  will  be  found  to  be  endemic  in 
many  warm  countries  in  which  it  has  hitherto  escaped 
recognition. 

Symptoms. — Mycetoma  begins  usually,  though 
by  no  means  invariably,  on  the  sole  of  the  foot — most 
often  the  right.  The  first  indication  of  disease  is 
the  slow  formation  of  a  small,  firm,  rounded,  somewhat 
hemispherical,  slightly  discoloured,  paiules-j  swelling 
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perhaps  about  half  an  inch  in  diameter  (Fig.  112). 
After  a  month  or  more  this  swelhug  may  soften  and 
rupture,  discharging  a  peculiar  viscid,  syrupy,  oily, 
slightly  purulent,  sometimes  blood-streaked  fluid  con- 
taining in  suspension  certain  minute,  rounded,  greyish 
or  yellowish  particles,  often  compared  to  grains  of  flsh 
roe.  In  other  examples  of  the  disease  the  particles 
in  the  discharge  are  black,  having  the  size  and  ap- 
pearance of  grains  of  coarse  gunpowder.     Sometimes 


Fig.  113.— Section  of  a  *'  Madura  foot."     {T.  R.  Uwis.) 

these  particles  are  aggregated  into  larger  masses  up 
to  the  size  of  a  pea.  In  time  additional  swellings, 
some  of  which  break  down  and  form  similar  sinuses, 
appear  in  the  neighbourhood  of  the  6rst  or  elsewhere 
about  the  foot.  For  the  most  part  the  sinuses  are 
permanent,  healing  up  in  a  very  few  instances  only. 
Gradually  the  bulk  of  the  foot  increases  to  perhaps  two 
or  three  times  the  normal  volume  (Fig.  1 13).  There  is 
comparatively  little  lengthening  of  the  foot ;  but  there 
is  a  general  increase  in  thickness,  so  that  in  time  the 
mass  comes  to  assume  an  ovoid  form,  the  sole  of  the 
member  becoming  convex,  the  sides  rounded,  and  the 
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Miatoniictil  points  obliterated,  The  toe8  ttiay  Ije 
forceJ  apart,  bent  npwanJa  at    ttie    tiLfs^^phalang^al 

jointa  or  otljerwise  misdirected ;  so  that,  un  tin*  foot 
lieing  plmced  on  the  ^roimd,  the  toes  do  not  touch  it. 
The  Biirface  of  the  skin  is  notighpned  by  a  niinilier 
of  Irtrger  or  smaller,  fi  rmor  or  sofU/r,  hemi^pht^rie^il 
olevationi^  in  some  of  w!iieh  the  orltices  of  the  niimer- 
OQB  sinusei  open.  Most  of  these  oriiiees  are  eastlj 
made  out ;  others  are  not  so  a|»parent,  their  position 
being  indicated  and^  at  tlie  same  time,  concealed  by 
tt  btinch  of  pale,  flabby,  fun^jating^  and  but  fllightly 
vascular  granulationi.  In  the  latter  the  oritic©  maj 
be  hard  to  ^nd.  Once  the  prolje  is  got  to  enter, 
the  instrument  i^eadily  paBsen  to  a  considerable  depth, 
even  to  the  bon«  ;  in  advancetl  caeee  it  can  be  darried 
through  the  softened  tissueis  with  the  greatesrt  ea,se  tn 
ahnost  any  direction,  and  without  causing  mtich  pain 
or  hsemorrliage. 

The  discharge  issuing  from  the  sin u sea  diflBfs  In 
amount  in  different  cases,  and  from  time  to  time  in 
the  name  case  ;  whether  profuse  or  scanty  it  always 
exhibits  the  Sfime  oily*  mueoid,  fllightly  purulent 
appearance,  and  may  stink  alxmunably.  With  a  very 
few  exceptions  it  contains  eillier  tlie  grey  or  tlie  black 
grains  already  rt?f erred  to,  rarely  similar  bodbs  of  a 
reddiah  or  pink  colour. 

To  the  touch  the  swollen  ft>ot  feels  anmewhat 
elastic,  and  dims  not  readily  pit  on  preaaure^  ^ITie 
sensibility  uf  the.  skin  is  (ireser>etl  Althouf^h  com- 
plained of  in  some  inst^mces,  iw^vero  pain  is  rarely 
a  prominent  feature.  The  principal  ct  mi  plaint  'm  of 
inconvenience  from  the  bulk  and  weight  of  the  miiiis, 
and,  in  advanced  cases,  of  the  uselossness  of  the  limb 
for  locomotion.  In  time  tlie  foot  ia  no  longer  put  to 
the  ground,  rlifferent  unnatui-al  styles  of  progreasiou 
being  mluptwl  by  different  pritieuts. 

As  the  foot  enhirgos  the  leg  atrophies  from  di^ua** ; 
no  that  in  the  advanced  disease  an  enormously  en- 
larged and  misshapen  foot,  tlexed  or  extended,  la 
attached  to  an  attenuated  leg  consisting  of  little  mot^ 
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than  skin  and  bone.  In  some  the  tibia,  or  the  l)ones 
of  the  forearm,  as  the  case  may  be,  become  involved  ; 
in  others  the  disease  may  be  at  first  confined  to  a  toe, 
or  a  finger,  or  other  limited  area.  In  a  very  few  in- 
stances the  seat  of  the  disease  is  the  knee,  thigh,  jaw, 
or  neck.  The  internal  organs  are  never  specifically 
implicated,  either  primarily  or  secondarily  ;  neither 
are  the  lymphatic  glands,  although  the^se  may  be  the 
subject  of  adenitis  from  secondary  septic  infection. 

After  ten  or  twenty  years  the  patient  dies,  worn 
out  by  the  continued  drain,  or  carried  oft'  more 
suddenly  by  diarrhoea  or  other  intercurrent  disease. 

Classification. — Although  the  broad  clinical  fea- 
tures and  the  progress  of  all  forms  of  mycetoma  are 
practically  identical,  it  is  customary  to  divide  them 
into  three  varieties  according  to  the  colour  of  the 
particles  suspended  in  the  discharge  ;  which  i)articles, 
as  will  be  presently  explained,  proceed  from  larger 
masses  of  the  same  coloured  material  lodged  in  the 
diseased  tissues.  Thus  we  have  the  white  or  ochroid, 
the  black  or  melanoid,  and  the  red  forms  of  mycetoma. 
The  first  is  the  most  common  form,  the  second  is 
somewhat  less  common,  the  third  is  very  rare. 

Iflorbid  anatomy.— On  cutting'  into  a  myceto- 
matous  foot  or  hand  the  knife  passes  readily  through 
the  mass,  exposing  a  section  with  an  oily,  greasy 
surface,  in  which  the  anatomical  elements  in  many 
places  are  unrecognisable,  being,  as  it  were,  fused 
together,  forming  a  pale,  greyish-yellow  mass.  The 
bones  in  parts  have  entirely  disappeared ;  where 
their  remains  can  still  be  made  out  the  cancellated 
structure  is  very  friable,  thinned,  opened  out,  and 
infiltrated  with  oleaginous  material.  Of  all  the 
structures  the  tendons  and  fascise  seem  to  be  the 
most  resistant. 

The  most  remarkable  feature  revealed  by  section 
is  a  network  of  sinuses  and  communicating  cyst- 
like cavities  of  various  dimensions,  from  a  mere 
speck  to  a  cavity  an  inch  or  more  in  diameter 
Sinuses  and  cysts  are  occupied  by  a  material  unlike 
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luiy thing  else  iJt   human  morbid   anatomy.     In    the 

lilack  vajTiety  of  myoi'toiiia  i\\h  mutiL^riiil  tHmsists  of  \% 
black  or  dark  lirown  firm,  triftbie  sn  I  stance  whlcht 
in  many  places,  stuffh  Uk^  siniiwi*  ami  cysts;  mani* 
festly  it  \%  fronk  thi^  tliat  tlii;  l>lack  partieleg  in  the 
discharge  trn?  derived.  In  the  white  variety  the 
ainuBes  and  cjst«  are  also  more  or  Ic*^  atuifed  witli 
a  white  or  yeilowiah  roe- like  substance,  evidently  an 
aggregation  of  pai'ticles  identical  with  tho^e  escaping 
1  n  th  e?  CO nTK  \  joi  id  in  g  d  i  .scha  rge.  The  1>1  a  c  k  s  u  bst^ince^ 
whieli  can  be  readily  ttirned  out,  is  mouldetl  into 
truffle- like  inaS8es  ranging  in  size  from  a  merti  grain 
to  a  small  apfile,  according  to  the  cap&citj  of  the  cysts? 
or  sinuses  containing  it.  The  roe-like  p&rticles  in  tlie 
white  variety  are  held  together  by  a  softer  cheesy* 
looking  material  The  sinuses  and  cystu  occupy  the 
bones,  muscles,  or  fasciie  indiserimiuately ;  they  are 
found  principally  in  the  fat  and  connective  tissue. 
They  are  lined  with  a  sniooth  membrane,  adherent 
w*hen  in  the  soft  tissue,^,  but  capable  of  lieing 
enucleatefl  when  in  the  Wies,  Some  of  the  cysts  do 
not  communicate  with  sinuses  ;  most  of  tJiem^  however, 
do  so  and  with  each  other,  opening  on  the  surface  of 
the  skin  at  the  mammi  Hated  list u lie  already  referred 
to.  In  tlie  very  rare  red  variety  the  colour  of  the 
accretions  is  red  or  |>iuk.  In  a  few  instances— as  in 
thoiw?  recorded  by  Lewis  and  Cunningham-— no  con* 
cretions  of  any  description  can  be  discovered,  the 
cysts  and  sinuses  Ijeing  occupied  by  an  oleaginoua 
purulent  material  alone. 

Under  the  microscope  mycotic  elements  can  be 
discovered  both  in  the  white  and  black  concretions. 
In  microscopical  sect  ion  a  of  the  dsiues  evidences  of 
extensive  degenerative  changes,  the  result  of  a  chronic 
inflammation,  can  l>e  readily  made  out.  An  im^mrtant 
feature  as  bearing  on  the  pathology  of  the  disease, 
and  one  which  was  long  ago  descril>ed  by  Lewis 
and  Cunningham,  has  Ijeen  ineisteil  on  more  recently 
by  Cunningham,  namely,  a  sort  of  arteritia 
obliterans  or    extensive    pmliferation   of   the   endo- 
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tholium  of  the  arteries  and,  according  to  Vincent, 
a  tiiickening  of  the  adventitia  of  the  vessels  as  well 
as  of  the  capillaries  in  the  more  affected  areas. 

Histolofos  pntholony,  and  aetiology.— ir^i^ 
variety. — The  white  particles  suspended  in  the  dis- 
charge from  the  white  or  ochroid  variety  of  mycetoma 
are  soft,  easily  crushed,  insoluble  in  caustic  potash, 
alcohol,  chloroform,  or  acids.  They  are  roUnd  or 
somewhat  reniform  in  shape  and,  under  the  micro- 
scope, are  seen  to  be  made  up  of  an  agglomeration 
of  several  colonies  of  a  ray  fungus — closely  resembling 
actinomyces — in  the  meshes  of  which  cellular  products 
of  inflammation  are  entangled. 

As  in  actinomyces,  there  is  a  central  reticulum 
of  an  exceedingly  fine  and  interwoven  mycelium 
surrounded  by  a  closely  set  radiation  of  delicate, 
straight  filaments  (1  /u  to  If)  ^)  many  of  which 
terminate  in  well-marked  club-shaped  ends.  These 
clubs  thus  constitute  the  peripheral  layer  in  a 
three-zoned  body,  the  intermediate  zone  being  the 
straight  filaments,  the  central  zone  the  interwoven 
mycelium.  The  roe-like  masses  in  the  cysts  and 
sinuses  are  but  aggregations  of  the  rounded  fungus 
group  constituting  the  individual  granule. 

Sections  show  the  same  parasite  in  the  diseased 
and  softened  tissues  outside  the  cysts  and  tunnels. 
Thus  Vincent  found  it  in  the  unbroken  tuberose  swell- 
ings under  the  skin ;  Boyce  and  Surveyor  in  the 
muscles  and  elsewhere.  Kanthack  describes  the 
tissue  changes  which  it  produces  in  this  situation  as 
follows  : — "  In  the  earliest  stages  we  have  simply  a 
reactive  inflammation,  the  fungus  being  surrounded 
by  round  cells.  Gradually  the  latter  are  replaced  bj 
typical  granulation  tissue,  epithelioid  cells,  and  vessels 
which  appear  in  large  numbers.  At  this  time  the 
various  degeneration  forms  of  the  fungus "  —  the 
clubbing  of  the  rays,  pigmentation  of  mycelium, 
vitreous  changes,  loss  of  tinctorial  qualities,  and  so 
forth — "  are  observed,  and  a  pigment,  varying  in 
colour  from  yellow  to  dark  brown,  is  observed  in  the 


6aa 


MlTMTOMA. 


tiBtfa««  aroumi  ibe  fungua.  frraduHtty  thegmtiuliitiaii 
cells  give  rise  to  fibroua  tinsue,  and  we  may  tlien 
se«  the  typical  inicroaeopicftl  cysts  or  al)se««scs  com- 
posetl  of  the  following  structures  pacing  from  without 
inwarck :  (a^  A.  tibrotia  ring  (pigrnentetl  or  not)  ;  {h) 
granulation  cells ;  (c)  pus  cell*  or  leueocytes^  perhaps 
inTading  the  fungus ;  {d)  a  finely  giiinular  ijetrituj^ 
immediately  around  the  organiain  \  {t)  the  fmigus 
itaalf.  Tlie  latter  may  l>e  at  any  itngti  of  degflnera- 
tion/*  The  exact  process  by  wHiich  the  cysts  and 
sinuses  are  formed  has  not  heen  fully  worked  out ; 
presumably,  it  is  an  extension  of  the  process  described 
by  Kant  hack,  the  lining  membrane  of  the  cysts  and 
sinuses  being  the  outcome  of  an  inflammation  which 
is  excited  in  the  tissues  by  the  fimgus,  and  which  is 
evidence  of  an  elFort  on  the  part  of  the  body  to  proti*ct 
itself  hy  shuttiDg  otf  and  extniding  the  mvading 
parasite. 

ThtB  fungus,  so  closely  allied  to  actinomyees,  has 
b<wn  succeissfully  cultivated  by  Boyoe  and  Surveyor, 
and  also  by  Vincent ;  hitherto,  all  attempts  to  grow 
it  in  .the  lower  animals  have  failed*  Unlike  actino* 
myces,  it  will  not  gix:»w  readily  in  animal  substances 
but  flourisheji  in  vegetable  infusions,  or  in  media  con- 
taining a  proportion  of  vegetable  matter.  It  ditlVrs 
also  from  actinorayces  in  certain  minute  morfil^o- 
logieftl  and  tinetori»il  qualities  ;  so  that  though  closely 
allied  tt">  the  better- known  fungus,  apparently  it  is  not 
specifieftlly  identical  with  it.  Vincent  bw  named  it 
Noeardifi  or  Strepkdhrur  mrdurw. 

Bimk  miri^ty. — Althouv;li  all  observers  are  prac- 
tically agreed  in  recognising  the  presence  of  a  ray 
fungu.^  in  the  white  or  ochroid  forn*  of  mycetoma, 
there  is  not  the  siame  unanimity  in  regat^l  to  Uie 
presence  and  characters  of  fungus  eiement-s  in  the 
black  or  me  Ian  old  variety. 

The  individual  black  grains^  fioating  in  the  dis- 
charge or  lying  in  the  tissues^  in  this  forn*  of  mycetoma, 
vary  in  siae  from  minroscopic  grains  to  masses  of 
considerable  bulk^  as  already  mentioned.     The  surfaces 
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of  the  smaller  grains  are  distinctly  mammillated,  and 
the  bodies  themselves  are  firm  and  fi-iable.  Their 
colour  is  not  discharged  by  alcohol  or  chloroform,  and 
is  but  slightly  affected  by  caustic  potash  ;  but  it  is 
discharged  by  first  boiling  in  caustic  potash  and  sub- 
sequently transferring  to  distilled  water.  Certain  of 
the  grains — presumably  the  oldest — reveal  no  fungus 
under  the  microscope ;  but  others,  as  Kanthack  and 
Boyce  have  pointed  out,  show  a  distinct  network  of 
interlacing,  broad,  varicose,  moniliform  tubes  with  a 
manifest  radiated  arrangement.  At  the  periphery 
these  tubes  may  end  in  minute  clubs.  The  walls 
of  the  tubes,  as  well  as  the  intermediate  substance, 
are  pigmented.  Such  bodies  do  not  specially  suggest 
a  ray  fungus  ;  but  Kanthack,  in  one  specimen  of 
melanoid  Madura  foot,  found  examples  in  which  a 
central  interwoven  mycelium  was  surrounded  by  a 
zone  of  characteristically  clubbed  rays.  In  this 
specimen  the  filaments  were  broad,  often  interrupted, 
not  uniform  in  diameter,  and  presented  small  vari- 
cosities. Transition  forms,  connecting  the  more  or 
less  perfect  type  with  the  structureless  black  masses, 
could  be  traced.  From  this  circumstance  Kanthack 
concludes  that  the  black  masses  are  really  the  product 
or  remains  of  the  fungus  described.  The  black 
pigment  is  never  found  free  in  the  softened  tissues, 
but  is  always  closely  surrounded  by  a  dense,  fibrous 
tissue,  or  it  lies  in  cysts  or  sinuses. 

The  relationship  of  the  white  to  the  black  variety. 
— The  question  suggests  itself.  Are  the  two  forms  of 
Madura  foot,  the  ochroid  and  the  melanoid,  caused  by 
the  same  parasite,  by  varieties  of  the  same  jvirasite, 
or  by  distinct  species?  In  favour  of  the  specific 
identity  of  the  forms  are  the  facts  that  black  and 
white  masses  have  been  found  together  in  the  same 
case  (Lewis  and  Cunningham  and  Boccaro) ;  that  they 
are  co  endemic  ;  that,  with  the  sole  exception  of  the 
colour,  the  clinical  features  and  progress  of  the  disease 
are  identical  in  both  forms  ;  that  pigment  is  often 
found  in  the  tissues  in  the  white  variety  \  that  the 
a  s 
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fungiifl  of  tlie  l&tter  often  undergoes  dislinct  [>igt]ieti- 
tary  degf^^erfttio^  sucli  as  is  fret|uently  seen  in  hum&n 
and  bovine  aetinoniycoiiia.     Against  their  identity  are 
tlie  rarity  of  their  concurrence  in  iheaatne  individual  ; 
the  farge  mize  of  the  mycelial  li  laments  in  the  m  elan  old 
form  ;  and  the  fact  that  the  latter,  unlike  the  white 
fungut^.had  hitherto  resisted  all  attempts  at  cultivation. 
Th^  I >a th ol^g teal  s ig n ificance  of  th e  fti mj u s.  —  Most 
pathologtBts  agree  in  regartling  the  ray  fungus  ns  the 
cause   of  the  disease   in^  at  least,  the  white  variety 
of     mycetoma-       Cunningham,     however,     haa    dti- 
uiurred     to     this     conclusion,     on      the     following 
prwinds : — **  1st,    that   a    certain    number  of    caaei 
OOour  in  which^  whilst  nil  the  eBsentiat  ajmptom^  of 
t^  dbeaae  are  present,  there  is  an  entire  absence  of 
any  ^>ncretiona  of  either  the  black  or  whito  variety 
and  of  the  fungal  elements  ordinflrily  as»oeiat*d  with 
them  ;  2nd,  that  the  fungal  elonieuts  which  ordinarily 
occur  in    connection    with    the  two  varieties  of  the 
diBiease   are    of    absolutely    unlike    character,    tboso 
aasoeiated  with  the  white  variety  resembling  those  of 
actinomyoes,  and  those  of  the  black  variety  foriDjng 
Bclerotiae  like  those  of  the  sclerotiniw  and  other  allied 
aacomycetas  ;  3rd,  that  the  very  formation  of  »cle 
tioid  l»odiea  m  a  process  which  is  norniaUy  indicativ#1ll 
of  a   cessation    of   vegetative  growth    dependf^nt  on 
exhaustion   of   nutritive  supply,   and   therefore   one 
whicli    could  not  occur  were  the  normal  tissues  the 
proper    site    for   the   development   of    the   parasitic 
elements."     Cunningham   suggesta   that   the   fungus 
Tegetates  on  a  soil  pi^eviouely  pi^epared  for  it  by  tht , 
true,  and  as  yet  undiscovered,  cause  of  the  disease  ;^ 
and  hints   that  possibly  the  endarteritis  alreaily  re- 
ferred to  may  be  the  primary  effect  of  the  true  germ, 
And  the  cause  of  the  softening  of  the  tissues,  which 
thus  become  a  suitable  nidus  for  the  aotinoniyces  like 
fungus   that   snbse^^uently  enters   accidentally    from  J 
without^     According  to  this  view,  the  ray  fungus  it^' 
not  a  ueoessary  eiement  in  the  pathologfcal  procefis, 
but  merely  an  accidental  epiphenomenon. 
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Until  irrefutable  evidence,  such  as  can  only  be 
supplied  by  the  successful  inoculation  of  cultures  of 
the  ray  fungus  taken  from  both  the  white  and  the 
black  varieties,  is  obtained,  similar  objections  can 
always  be  raised  to  accepting  these  parasites  as  the 
true  cause  of  mycetoma.  Nevertheless,  the  intimacy 
and  frequency  of  their  association  with  this  disease 
are  so  marked  that  the  provisional  assumption  of 
such  a  relationship  seems  to  be  justifiable. 

Mode  of  entrance  of  the  fungus, — Nothing  is 
known  on  this  point.  It  is  conjectured  that  the 
fungus  may  be  a  usual  parasite  on  some  plant,  and 
that  it  finds  an  entrance  into  the  tissues  of  man 
through  a  wound  in  the  skin.  The  peculiar  endem- 
icity  and  geographical  distribution  of  the  disease,  and 
the  facts  of  its  occurring  almost  invariably  on  the 
feet  or  hands,  and  principally  in  bare-footed  agricul- 
turists, favour  this  view.  So  far,  no  distinct  relation- 
ship has  been  traced  between  the  disease  and  any 
particular  type  of  soil  or  vegetation. 

Treatment. — The  only  effective  treatment,  in 
the  case  of  implication  of  a  considerable  part  of  the  foot 
or  hand,  is  amputation.  This  must  be  performed  well 
above  the  seat  of  the  disease  ;  for  it  must  be  borne  in 
mind  that  the  long  bones  may  be  implicated  as  well 
as  the  small  bones,  and  that  unless  the  entire  disease 
be  removed  it  will  recur  in  the  stump.  Complete 
removal  is  not  followed  by  relapse.  If  a  toe,  or  a 
small  portion  of  the  foot  or  hand,  is  alone  involved, 
this  may  be  excised  with  success.  Pota.ssium  iodide, 
which  seems  to  l)e  so  potent  a  remedy  in  actinomy- 
cosis, has  been  tried  in  madura  foot,  but  without 
success. 

DHOBIE    ITCH. 

In  view  of  the  recent  researches  of  Sabouraud  and 
others  on  the  ringworms  of  Europe,  there  can  be  little 
doubt  that  the  ringworms  of  warm  countries  are  at- 
tributable to  a  large  variety  of  fungus  forms,  probably 
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many  of  them  ^Imvefl  ftt^tn  tfai^  lower  animali.  Al- 
tliougli*  ill  a  goncrnl  way,  we  ixn^  fujijiliar  (Miough  wkli 
tlte  cliniciil  fwitnrc*  of  tboist*  nngfwonuH,  ibeir  ftpocifto 
genriB  liave  not  as  yot  been  \v\y  elo(4*^ly  stutlitHj.  By  Uie 
lay  puUlic  all  epiphytic  Hkiu  disOiiHe^,  more  espedsUy 
alt  forms  of  itit(*rtr)go,  r^re  spoken  of  a!)  dliohie  (washf^r* 
niai)  s)  itch,  in  the  belief,  probably  not  very  well 
fouiMlecl,  thfit  they  are  contractecl  from  clothes  which 
have  >>een  contaDiinAted  by  the  w&shemian.  There  are 
many  sources  of  ringworm  infection  in  warm  climates 
be»ide!i  the  intieh  maligned  dhohie. 

In  the  tropicMf  native  cliildren  often  cixhiHt 
dry,  scurfy  patches  of  ringworm  on  the  scalp ;  and 
the  skin  of  the  trunk  and  limbs  of  adults  is  not  uti- 
freqaently  aflect4?d  with  i*ed,  slightly  r&ised,  itching 
rings,  or  ne^ients  of  rings,  of  trichophyton  infection* 
Sometimes  tbeso  rings  enclose  arettB  many  iuehes  in 
diameter, 

Pityriaitis  Tersicolor  ik  also  very  common  in  the 
tropica.  It  is  the  usual  en  use  of  the  pale,  fawn- 
colon  red  J  Bcurfy  patches  ^o  fn*<^uently  a  feature  on  the 
dark  skinned  bodies  of  nati%^es.  On  the  dark- 
pjgment^d  skins  of  negi-oc^s  Indians,  and  dark- 
complexioned  Chinene,  the  jiatch  of  pityriasis — 
contrary  to  what  obtains  in  Europeans  and  light- 
skinned  Chinese— ^ia  jwler  than  the  healthy  inter- 
ment surrounding  it.  The  pigtiient  in  the  fun^s 
{MicroMpormi  furfur)  and  jjie  profuse  growth  of 
the  latter  concc^al,  as  a  coat  of  yellow  paint  might 
dOj  th«  dark  underlying  natural  pi  foment  of  tire  skin* 

The  expression  dhohit  itch^  although  applfed  to 
any  itching,  ringwormdike  affect ican  of  any  i»art  of  ihe 
skin,  most  commonly  refers  to  some  fonn  of  epiphytic 
disejise  of  the  crutch  or  axilla.  There  are  at  least 
three  species  of  vegetaVde  or  bacterial  pftrasites 
which  in  the  tropics  are  prone  to  attack  these 
situations — namely,  the  trichophytons  or  ordinaiy 
body  ringworms,  the  M ia^oMponm  ininutimimnm  of 
erythrasma,  and  the  germ  of  the  disease  I  ha^ 
dcficribed  under  the  name  pemphigus  coutagioatis. 
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The  suffering  which  some  of  the  forms  of  dhobie 
itch  gives  rise  to  is  often  very  great.  In  hot,  damp 
weather  especially,  the  various  germs  proliferate  very 
actively,  producing  what  is  often  a  severe  dermatitis. 
The  excessive  irritation  leads  to  scratching  and,  very 
likely,  from  secondary  bacterial  invasion,  to  boils  or 
small  abscesses.  The  crutch  or  axilhv,  or  both,  are 
sometimes  rendered  so  raw  and  tender  that  the  patient 
may  be  unable  to  walk  or  to  dress  even.  The  irritation 
and  itching  are  usually  worse  at  night,  and  may  keep 
the  patient  awake  for  hours.  Even  in  the  absence  of 
treatment,  when  the  cold  season  comes  round  the 
dermatitis  and  irritation  subside  spontaneously.  The 
affected  parts  then  become  dry,  pigmented,  and  scurfy, 
and  the  fungus  remains  quiescent  until  the  return  of 
the  next  hot  weather. 

Diug^iioiiis. — The  diagnosis  of  mycotic  dermatitis 
is  usually  easily  made.  The  festooned  margin  is 
almost  conclusive.  In  the  case  of  i)empliigug  con- 
tagiosus  the  characteristic  blebs,  the  smooth,  raw 
or  glaze<l  surfaces,  and  undermined  epidennic  rings 
are  usually  very  apparent  and  render  diagnosis  easy. 
When  doubt  exists  the  microscope  may  be;  necessarv  * 
but,  owing  to  the  inflamed  condition  of  the  parts 
there  may  be  much  difficulty  in  finding  fungus  ele- 
ments even  when  the  case  is  certainly  epipliytic.  A 
negative  result  is,  therefore,  not  always  conclusive 
against  ringworm. 

I  am  convinced  that  many  cases  of  dhobie  itch  are 
produced  by  Microsporon  rninutiHsininniy  and  that 
they  are  really  inflamed  erythrasraa  and  not  tricho- 
phyton ringworm.  During  cold  weather  one  often 
sees  on  the  site  of  what,  during  the  summer,  had  been 
a  troubles^Hue  flhobie  itch,  a  brownisli  furfuraceous 
discoloration  of  the  crutch  or  axilla.  The  same 
appearance  I  have  n;maiked  in  Europe  in  Europeans 
who  had  suftercHi  from  dhobie  it<;h  in  th(5  E:ist,  and  on 
examining  scrapings  from  the  parts  fiave  fr/und  Af. 
minutiMMimum  in  abundance.  It  would  sfiem  there- 
fore, that  during  the  heat  and  moisture  of  a  tropical 
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summer  this  generally  very  unirritating  parasite 
becomes  more  active  and  excites  smart  deimatitis. 
The  same  may  sometimes  be  seen  in  pityriasis 
versicolor.  I  believe  that  those  cases  of  micro- 
sporon— furfur  and  miuutissimum — dhobie  itch  are 
more  easily  cured  than  the  trichophyton  varie- 
ties. 

Treatment. — After  a  thorough  use  of  soap  and 
water,  the  application  of  Vleminck's  solution  of 
sulphuret  of  calcium  (1  oz.  quicklime,  2  oz.  precipi- 
tated sulphur,  lo  oz.  water,  l>oiled  together  in  an 
earthenware  vessel  till  reduced  to  1 0  oz. ;  decant  the 
clear  sherry-coloured  fluid  after  subsidence)  every 
night  for  three  or  four  times,  generally  brings  about  a 
rapid  cure.  A  tincture  of  the  leaves  of  Cassia  alcUa 
painted  on,  or  the  crushed  leaves  themselves  well 
rubbed  in,  are  equally  successful.  If  these  fail, 
chrysophanic  acid  ointment,  twenty  grains  to  the 
ounce  of  vaseline,  rubbed  in  twice  a  day  till  a  slight 
erythema  shows  at  the  edge  of  the  diseased  patch, 
is  almost  invariably  successful.  When  prescribing 
chrysophanic  acid  the  physician  must  be  careful  to 
inform  the  patient  of  its  staining  effect  on  clothes; 
to  warn  him  to  stop  its  use  so  soon  as  the 
erythematous  ring  shows ;  and  to  be  careful  not 
to  apply  the  ointment  to  the  face.  A  writer  in  the 
Indian  Med.  Gaz.  (Jan.,  1898)  strongly  recommends 
the  application  of  glacial  acetic  acid.  It  cures,  he 
affirms,  with,  at  most,  two  ai>plications.  The  smarting 
its  use  entails  is  relieved  by  laying  a  lump  of  ice  in  a 
handkerchief  on  the  part.  For  the  ringworms  of  the 
thick-skinned  natives  lininientum  iodi  freely  applied, 
and  of  double  strengtli,  is  the  best,  and  a  most  efficient, 
remedy. 

Prophylaxis. — The  various  forms  of  crutch 
dhobie  itch  may  be  avoided  by  wearing  next  the  skin 
short  cotton  bathing- drawei-s  and  changing  them 
daily,  at  the  same  time  powdering,  after  the  daily 
bath,  the  axillaj  and  crutch  with  equal  parts  of  boric 
acid,  oxide  of  zinc,  and  starch. 
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TINEA   IMBRICATA*  (Fig.   114). 

Definition. — A  form  of  body  ringworm  peculiar 
to  certain  Eastern  oceanic  tropical  climates,  pro- 
duced by  a  Trichophyton  (Lepidophyton,  Tribondeau), 
and  characterised  by  a  concentric  arrangement  of 
closely  set  rings  of  scaling  epidermis. 

Oeo^raphicai  distribution. — This  peculiar 
form  of  epiphytic  disease  is  strictly  confined  to  warm 
climates.  It  is  principally  met  with  in  the  Eastern 
Archipelago  and  in  the  islands  of  the  South  Pacific, 
although  it  has  been  found  to  extend  westward  as 
far  as  Burma,  and  northward  as  far  as  Foochow  and 
Formosa  on  the  coast  of  China.  In  many  of  the 
islands  of  the  South  Pacific  it  affects  a  large  pro- 
portion of  the  inhabitants ;  in  some  islands  quite 
one- half.  There  is  good  reason  to  believe  that  its 
area  of  distribution  is  gradually  extending.  Thus 
Turner  and  Kciniger  tell  us  that  it  was  formerly  un- 
known in  Samoa  and  Bowditch  Islands,  where  it  is 
now  very  prevalent.  Dr.  Daniels  also  informs  me 
that  it  was  introduced  for  the  first  time  into  Fiji  by 
some  Solomon  Islanders  in  1870  ;  by  1872,  he  says, 
it  had  become  general  among  the  Fijians.  It  was  re- 
cently introduced  into  Tahiti,  and  rapidly  spread  there 
among  the  natives.  We  have  no  accounts  of  such  a 
disease  in  Africa  or  America ;  it  is  probable,  however, 
that  ere  long  it  will  be  introduced  into  the  tropical 
parts  of  both  of  those  continents.  Once  introduced, 
it  spreads  very  rapidly  in  countries  with  a  damp, 
equable  climate  and  a  temperature  of  between  80"*  and 
90**  Fahr.  Very  high  or  low  temperatures  and  a  dry 
atmosphere  are  inimical  to  its  extension. 

Symptoms. — Tinea  imbricata  is  easily  recog 
nised.  At  first  it  may  be  confined  to  one  or  two 
spots  on  the  surface  of  the  body ;  usually,  in  a  short 
time,  it  comes  to  occupy  a  very  large  area.     It  does 

•  Brit.  Journ.  of  Dermatology,  No.  39,  vol.  iv.  ;  Bounafy, 
Areh.  de  Med.  iVar,,  Oct.,  1893;  Tribondoau,  Arch,  de  Mid. 
Nov.,  July,  1899. 
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not  generally  allect  the  sales  fttid  p&lrxiaf  although  it  may 
do  so  J  nor  is  the  scalp  a  favourite  site,  Br.  Oswald 
Baker,  corilirined  by  Triboiuleaii,  reinarkij  that  it 
avoidfl  the  crutch^  the  axil  lie,  and  the  nails.  Witbl 
these  eJcceptioiis  it  may,  and  commonly  doe%  sweep 
over  and  keep  its  hold  on  nearly  the  entiii?  surface  of 
the  body  ;  so  that  after  a  year  or  two  a  large  part  of 
the  skin  is  eovered  with  the  dry,  tissue-paper-like 
acales,  arrangeti  in  more  or  less  oonfu-stHl  systems  of 
concent ric  parallel  Hnea,  absolutely  characterititic  of 
the  dbease. 

An  inoculation  expenmetit  readily  eKplains  the 
production  of  the  scales,  their  concentric  parallel 
•JTmngement,  and  the  mode  of  extension  of  the 
patches.  About  ten  da^*8  after  the  r^uccessful  in- 
oculation of  a  healthy  skin  with  tinea  imbricatii,  the 
epidermis  at  the  aeat  of  inoculation  ia  seen  to  l>e  ver)* 
sliglitly  raised  and  to  have  a  brownbh  tinge.  Presently 
the  centre  of  this  brownish  patch — per  hap  a  quarter  of 
an  inch  in  diaraeter^ — gives  way  and  a  ring  «f  scaling 
epidermis^  attached  at  the  periphery  but  free,  ragged, 
and  filightly  elevated  towards  the  centre  of  tlie  s|x)t, 
Is  formed.  In  a  few  days  this  ting  of  epidcrniis  has 
extended  so  as  to  ijiclude  a  larger  area.  A  second 
brown  spot  then  appears  at  the  site  of  the  first  brown 
spot  and  in  the  centre  of  the  primary  scaling,  expanding 
ring.  This  second  spoi^  in  its  turn,  gives  way,  pro- 
ducing a  second  and  simiJar  scaling  ring,  which  also 
expands,  following  the  first  ring  in  its  extension.  lAter 
a  third  and  fourth  ring  form  in  the  same  way ;  and  so 
on,  until  a  large  area  of  akin  is  covered  with  one  or 
more  ay fctems  of  concentric  parallel  scaling  rings, 
which  follow  each  other  over  the  surface  of  the  hotly 
like  the  concentric  ripples  [produced  by  a  stone  falling 
into  a  pool  of  water. 

The  scales,  if  not  broken  by  rubbing,  may  att^ain 
considerable  length  an<l  bremlth ;  but,  of  courage,  their 
dimensions  arc  in  a  measure  detern»ined  by  the  amount 
of  frictiou  they  are  subjected  to.  Usually  they  are 
largest   between   the   shoulders— that   is,  where   the 
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patient  has  a  difficulty  in  scratching  himself.  The 
lines  of  scales  are  from  one-eighth  of  an  inch  to  half 
an  inch  apart.  The  hair  of  the  scalp  is  not 
injured. 

The  fu^igus.  —  On  detaching  a  scale  and  placing 
it  under  the  microscope,  after  moistening  with  liquor 
potassse,  a  trichophyton-lii^e  fungus  can  be  seen  in 
enormous  profusion.  This  fungus  has  not  been  culti- 
vated, but  Tribondeau,  on  the  e\ddence  of  finding 
fructification  in  one  observation,  pronounces  it  to  be  a 
Lepidophyton  and  not  a  THdiophyton.  The  parasite 
evidently  lies  between  epidermis  and  rete,  and  by  its 
abundance  causes  the  former  to  peel  up.  As  the 
fungus  does  not  die  out  in  the  skin  travelled  over,  it 
burrows  under  the  young  epithelium  almost  as  soon  as 
the  latter  is  reproduced.  Hence  the  peculiar  con- 
centric scaling  and  the  persistency  of  the  disease 
throughout  the  area  involved.  When  the  scales  are 
washed  off  by  the  vigorous  use  of  soft  soap  and  hot 
water,  the  surface  of  the  skin  is  seen  to  be  covered 
with  parallel  lines  of  a  brownish  colour — evidently 
the  slightly  pigmented  fungus  proliferating  and 
advancing  under  the  young  epidermis. 

Diagnosis.  —  From  ordinary  ringwonn  tinea 
imbricata  is  easily  distinguished  by  the  absence  of 
marked  inflammation  or  congestion  of  the  rings,  by 
the  abundance  of  the  fungus,  by  the  large  size  of  the 
scales,  by  the  concentric  arrangement  of  the  many 
rings  or  systems  of  rings,  by  the  non-implication  of 
the  hair,  and,  according  to  Dr.  Oswald  Baker,  by  the 
avoidance  of  crutch  and  axillae.  From  ichthyosis  it  is 
distinguished  by  the  concentric  arrangement  of  the 
scaling,  by  the  peripheral  attachment  of  the  scales, 
and  by  the  presence  of  abundant  fungus  elements. 

Treatment. — The  best  treatment  for  tinea  im- 
bricata in  natives  is  the  free  application  of  strong 
linimentum  iodi.  Limited  patches  might  be  treated 
with  chrysophanic  acid  ointment  (twenty  grains  to  one 
ounce)  or  by  the  inrubbing  of  bruised  Cassia  alata 
leaves.    Sulphur  ointment,  or  sulphur  fumes,  act  very 
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ilowlj  and  uttsatis&ctoriljr,  Clotlies  sliould  be  boiled 
or  burned. 

Prapliylaxis.— Dr.  Daniels  infonn^  me  thai 
tinea  imbric&ta  is  com jvarati rely  rare  in  Tonga,  Tins 
circumstatico  the  natives  attribute  to  their  custjom  of 
oiling  the  JK)dy.  Dr,  Daniels  remarks  that  of  Ut^ 
years,  «ii{^  the  Fijians  adopted  the  same  practice,  the 
diseASa  ha^  become  somewhat  less  prevalent  aniong 
them.  Cleanliness,  and  the  immediate  and  active 
treatment  of  any  scaling  s|)ot,  should  be  carefullj 
practised  in  tfie  endemic  countries. 

In  Tahiti  the  use  of  chrvBOphanic  acid  is  now 
general  among  the  uativf^s ;  aa  a  oon.'^eijiienee  the 
disease  U  not  so  prevalent  there  as  it  was  only  a 
f«ir  years  ago. 

PINTA. 

Driiiiliiaii. — An  epiphytic  disease  chftfidfittlMA 

by  peculiar  pii^mented  patches  on  the  skin, 

€jSi*<»|frjiitliiral  disiribiillaii.— In  certain  dis- 
tricts in  tro[ucal  America  ^especially  along  the  river 
banks  in  Mexico,  Central  America,  Venezueliij  Co* 
lombia,  Bolivia,  and  one  or  two  places  in  Peru»  Chili, 
and  Brazil— the  district  between  tho  Jnciparmna  and 
the  Santo  Antonio  river^i  (Magalha&s,  private  letter)— 
there  occurs  an  epiphytic  skin  disease  characterisefl 
by  peculiar  red,  or  blue^  or  black,  or  white  piebald 
spotting  of  the  skin  of  a  i>art,  or  of  the  whole,  of  the 
body.  The  patient  amitjs  an  offensive  odour^  some- 
times compared  to  that  of  a  mangy  dog,  or  of  dirty 
)xsk%VL  Desquamation  and  itching  of  the  patches  are 
ftlso  £eaturea  of  the  disease.  It  entails  no  constitu- 
tional  disturbance  and  no  danger  to  life.  Like 
other  epiph)  tic  diaeasea,  w^aiit  of  personal  cleanliness 
has  a  great  deal  to  do  with  the  prevalence  of  pin ta  in 
the  districts  mentioneil,  for  it  is  rare  in  cleanly 
whites  or  well  to-do  negroc^s ;  the  dirty  Indi^uis  and 
the  poor  half-casttis  are  those  most  frefjuently  affected. 
In  some  districts  it  occurs  in  nearly  a  t-enth  jiart 
of  the  inhabitanta,  in  others  nearly  the  entii^  popula- 
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tion  is  aflfected.  Lately  a  somewhat  similar  disease 
has  been  seen  in  North  Africa  (Legrain,  Arch,  de 
Farasit.y  Jan.,  1898),*  in  Egypt,  and  possibly  in  the 
Malay  peninsula. 

Symptoms. — Pinta  commences  at  one  or  two 
points,  the  rest  of  the  surface  becoming  infected  in 
turn  by  extension  or  by  auto-contagion.  At  first 
the  hands,  or  face,  or  some  other  exposed  parts,  are 
attacked.  The  original  patch  may  be  white,  red,  blue, 
or  black.  It  gradually  increases  in  size,  becoming 
scurfy  and  itchy,  particularly  when  the  surface  is  warm. 
As  the  patches  spread  they  assume  a  variety  of  shapes. 
Fresh  spots  appear  in  the  neighbourhood  of  the 
parent  spots,  into  which,  in  course  of  time,  they  tend 
to  merge  ;  so  that  ultimately  large  patches  of  dis- 
coloured skin  are  formed.  The  palms  of  the  hands 
and  the  soles  of  the  feet  are  not  attacked.  On  the 
scalp  becoming  affected  the  hair  turns  white  and  thin, 
and  ultimately  falls  out.  When  fully  developed,  the 
disease  produces  a  very  grotesque  appearance.  It  is 
probable  that  the  white  patches  in  a  proportion  of 
cases  are  not  epiphytic,  as  they  neither  itch  nor 
desquamate ;  very  likely  they  are  ordinary  leuco- 
dermia,  brought  about  by  disturbance  of  the  natural 
pigmentation  of  the  skin  by  a  parasite  which  had 
subsequently  died  out.  Sensation  and  the  glandular 
functions  of  the  skin  are  not  affected.  In  conse- 
quence of  the  scratching,  the  implicated  parts  may 
become  cracked  or  ulcerated. 


*  It  Ib  difficult  from  his  description  to  determine  the  exact 
nature  of  the  disease  alluded  to  by  Legrain.  It  commences  with 
pronounced  fever  lasting  for  one  week,  and  in  followed  by  malaise 
penistinK  for  several  weeks.  This  is  followed  by  itching  and,  by- 
and-by,  by  furfuraceous  des^iuamation  of  the  itching  i>arts  and 
gradually  developed  achromia.  Ho  positively  athrms  that  the 
disease  is  not  ordinary  vitiligo.  He  also  Hays' he  has  seen  in 
Tripoli  a  coloured  skin  affection  with  the  clinical  features  of  true 
pinta  occurring  in  little  epidemics  in  particular  houses.  The 
results  of  microscopical  examinations  of  scrapings  of  the  affected 
skin  were  negative.  Possibly  this  is  tho.  disease  referred  to  in  the 
Jaum.  of  Trop.  Med.^  Nov.,  18119,  by  Sand  with,  as  having  been 
seen  by  him  in  Egypt. 
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Two  types  of  tho  disc^ftse  have  been  aanitMi — tlie 

siiporHcial  e[>i<)ermtc  and  the  de&p  epideniiic  ;  the 
fortnet  I  wing  mpreaented  hf  blatsk  and  hlue  pnU*hes 
wbieli  ftpread  lupidly  ;  the  latter  iucluclbig  tJie  red 
and  white  patches,  apparently  iovolviog  the  rete  and 
dt?eper  layers  of  the  epidermia,  speading  more  slowly, 
and,  at  the  same  tiine,  being  more  diliiGult  to  cure^ 
The  various  forms  and  colours  may  concyr  in  the  same 
individual ;  but  a  given  patch,  once  establiihed,  does 
not  clmnge  colour. 

Finta  is  contagious^  Hnd  attacks  Ijoth  sexes  and  any 
ftg^.     UnleRS  propt*rly  ti-mted  it  (nay  last  for  years. 

FntlioloKj.  — If  urte  of  thf?  scales  is  inoistencHi 
witli  liipioi'  (tobisjiKj  and  pLiced  under  the  microscope, 
black  spores  aud  a  white,  highly  refracting  mycelium 
are  foiiud.  The  spore«  are  round  or  oval,  measuring 
H  ^  to  12  /I  in  diameter.  Abundant  pigiiieot  is  seen 
boating  in  a  yellowish  tluid  in  the  interior  of  tlie 
a  j  JO  re,  Tlie  mycelial  fiUiments  are  short,  non-branoh- 
ing,  tapering  from  a  broad  base  to  a  blunt  point  by 
which  eacli  tilament  is  attached  to  a  single  sfxjre,  like 
the  stalk  to  a  cherry.  The  mycelium  measure!*  from 
la  ^i  to  20  /i  in  length  by  2  ;i  in  breadth.  Tho  differ- 
ences in  the  colour  of  the  patches  probably  tlepeud 
on  difierenceB  in  the  pigmentation ,  or  kind,  of  the 
fungas.  Such  is  Gastambide's  description  of  the 
parasite,  a  description  which,  to  some  extent,  is 
borue  fjut  by  l)r.  OslK>rne  Browne  in  the  Jmirnal 
of  Tropkai  Mrdieinf^  Jan.,  1900, 

Montoya  y  Florez  {Hi^cherches  mir  Icet  Cai*af^4t 
drf  Voiombie,  1896)  has  published  an  elaborate 
and  careful  description  of  the  disease  and  of  the 
various  mycotic  growths  he  found  in  the  several 
varieties  of  pinta  which  he  stndied*  He  says 
that  he  hag  never  seen  a  fungus  answering  to 
Ciai^tambide^s  description.  On  phtcing  the  scales 
moist^niid  with  liquor  pf>taKS(e  under  the  microscope, 
long,  diehobonious  iilaments,  getierally  very  fine  and 
cylindrical,  in  certain  cuntDtions  granular  and  Ut^aded, 
are  seen.      tn  places  this  mycelium  for  toe   a   dense 


Fig.  115.— Fructiflcntion  of  cryptofjaniic  ciiipliytes  in  piiita. 
{AJter  Moyitoya  y  Horcz.) 

,  red  I'inte  ;  b.  dark  violet  rintm;  c,  grey  violet  piotm;  d,  Uue  plnta. 
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network.  Hero  and  there  veritable  ropes  of  mycelium 
are  visible,  or  broad,  short  filaments  with  fructifica- 
tion characteristic  of  the  particular  variety  of  the 
disease  may  be  detected  (Fig.  115).  He  has  succeeded 
in  cultivating  the  various  fungi,  which  apparently 
belong  to  a  plurality  of  genera  —  PenicUliunv^ 
Aspergillus,  Monilxa. 

Dia|{[nosi!>>. — This  disease  is  readily  diagnosed 
from  leprosy  by  the  absence  of  anaesthesia  in  the 
patches,  and  by  the  colour  of  the  spots ;  from 
erythrasma,  from  ringworm,  and  from  pityriasis 
versicolor  by  the  colour,  and  by  the  microscopical 
characters  of  the  fungus. 

Treatment. — Chrysophanic  acid,  preparations  of 
sulphur,  strong  liniment  of  iodine,  and  other  epiphy- 
ticides  are  indicated.  Cleanliness  and  the  destruc- 
tion of  old  clothes  are  indispensable. 

PIEDRA. 

lliis  peculiar  disease  of  the  hair  is  very  common 
in  certain  districts  of  Colombia,  South  America.  So 
far  as  is  known,  it  is  confined  to  the  inhabitants  of 
that  country,  of  whom  a  considerable  proportion, 
both  male  and  female,  and  apparently  belonging  to 
all  the  I'aces  represented  there,  are  affected. 

According  to  Juhel  R^noy ,  whose  observations  prac- 
tically coincide  with  the  earlier  accounts  by  Desenne, 
Cheadle,  Morris,  and  others,  the  hairs  of  the  affected  scalp 
are  dotted  over  at  irregular  intervals  with  numerous — 
twenty-three  in  a  hair  sixty  centimetres  in  length — 
minute,  gritty  nodosities.  These  are  barely  visible  to 
the  naked  eye,  but  distinctly  perceptible  to  the  touch 
when  the  hair  is  drawn  between  finger  and  thumb. 
The  attbcted  hairs  are  bent  and  twisted,  and  tend  to 
produce  matting  and  knotting.  The  little  nodosities, 
which,  though  very  firm,  are  not  so  hard  as  the  name 
piedra  (a  stone)  would  indicate,  being  easily  cut 
through  with  a  sharp  knife  or  scissors,  are  paler 
than  the  hair  which  they  surround,  or  partly  surround, 
like  a  sheath.     When  a  comb  is  drawn  through  the 
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hair  a  sort  of  crepitation  is  produced,  doubtless  by 
the  friction  against  the  hard  particles. 

Under  the  microscope  these  excrescences  are  found 
to  consist  of  a  number  of  spore-like  bodies,  easily 
made  apparent  by  soaking  the  hair  in  liquor  potassse 
after  washing  in  ether.  The  spores  (which  are  twice 
the  size  of  trichophyton  spores  and  remarkably 
refringent)  from  mutual  pressure  are  polyhedral,  and 
together  form  a  sort  of  tesselated  mosaic,  the  elements 
of  which  seem  to  be  held  together  by  a  greenish 
soluble  cement  in  which  a  number  of  minute  bacteria- 
like  rods  are  incorporated.  The  shaft  of  the  hair  is 
not  eroded  or  affected  in  any  way;  it  can  be  seen 
intact  through  the  encrusting  fungus. 

Piedra  is  supposed  by  some  to  be  induced  by  the 
mucilaginous  hair  applications  in  vogue  among  the 
Colombians.  Although  Juhel-Renoy  has  given  to  it 
the  name  "  trichomycose  nodulaire,"  it  must  not  be 
confounded  with  the  trichomycosis  nodosa  of  Paterson 
(the  leptothrix  of  Wilson),  which  is  quite  a  diflerent 
affection  and  common  enough  on  the  axillary,  scrotal, 
and  face  hair  in  Europe  and  elsewhere.  Neither 
must  it  be  confounded  with  trichorexis  nodosa,  a 
non-parasitic  disease  of  the  hair-shaft,  which  is  split 
up  at  different  |>oints  into  brush-like  bundles  of  fibres 
and  is  thus  easily  fractured ;  nor  with  moniliform  hair 
(monilethrix,  Crocker),  a  congenital,  hereditary,  and 
also  non-parasitic  disease. 

Treatment* — Cleanliness,  the  free  use  of  soap, 
and  the  application  of  some  epiphyticide  should  suffice 
for  cure.  Should  such  means  fail,  doubtless  shaving 
the  scalp  would  be  effectual. 

IV, — Caused  by  animals, 

THE     CHIGGER    OR     SAND     FLEA    {SarcopsUla   V.     Pulex 

penetrans). 

This  insect,  formerly  confined  to  the  tropical  parts 
of  America  (30°  N.  to  30°  S.)  and  to  the  West  Indies, 
appeared  on  the  West  Coast  of  Africa  for  the  first 
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(mfuskard.) 


thue  ml  out  the  jear  1872,  Since  that  date  it  haa 
sprend  nil  over  the  tropical  parts  of  that  contment 
and  evrn  to  some  of  the  mljacent  isilaiidi?— -Mailaga^kmr 
for  exrtuiple.  An  a  caitJ^e  of  HutFeriugt  invaliding^  and 
indii^ectly  of  dentin  it  iw  an  inM^ct  of  scum?  importAuce. 

It  is  now  extTBinely  pre- 
valent on  the  Eaat  Ot>&8i 
of  Africa,  and  U  oaimng 
a  largt^  amount  of  in  valid - 
Ing  nmon^^t  the  Indian 
coolies  there,  by  whom,  it 
is  to  \m  fean'd)  it  umy  be 
ntroilueed  into  Bombay, 

Theehii-ger^Fig,  116) 
k  not  nnlike  the  com  in  on 
flea  {I^ulex  irritaiig)  hotb 
in  appeamnce  and,  with 
on©  exoeption,  in  habit. 
It  is  somewhat  smaller  in  size — 1  mra.,  the  liejid 
being  proportionately  larger  and  th<^  aMomen  deeper 
than  in  the  latt-er  insect.  In  eolnyr  it  is  red  or 
reddish  brown.  Like  the  tlea^  its  favourite?  haunt  h 
dry,  sandy  soil,  the  duat  and  ashes  in  badly  kt^pt 
native  huts,  the  stables  of 
eattle^  ptmltry  pi^na,  and  the 
like.  It  gi^eedily  att^R'ks  all 
warm-bltiodeil  animals,  includ- 
ing birds  and  man.  Until 
impregnated,  the  female,  like 
the  male,  is  free,  feeding  inter- 
mittently as  opportunity  ofiers. 
So  soon  as  she  becomes  impreg- 
nated she  avails  herself  of  the 
firmt  animal  ehe  encounters  to  burrow  diagonally  into 
its  ekin,  where,  l>eing  well  nonri.shed  hy  the  blood  of 
the  host,  she  proceeds  to  ovulation.  By  the  end  of 
this  process  her  abdomen,  in  consequence  of  the 
growth  of  the  eggs  it  contains,  has  attained  the  size 
of  a  small  pea*  (Fig.  117.)  The  first  anterior  and 
the  two  posterior  segments  do  not  jmrticipatc  in  the 
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BalftTgement,  tha  latter  acting  as  a  plug  to  tbe  litilo  hole 
Iim4e  by  the  aiiiuial  wht?ii  she  entered  tlie  skin,  Wlieii 
the  ova  ai'e  mature  they  iive  f*xpelled  and  fall  on  tlie 
grountL     In  a  i^hort  time  a  tliirteen-riiiged  larva  la 


Is    ill    a'An    UJ    iOuU 

■(■k  b^  Dr.  UiinieU,) 

hatched  out  from  each  egg.  This  larva  presently 
enelosea  itself  in  a  cocoon,  from  which,  in  eight  to 
ten  tiayi,  the  perfect  insect  emerges. 

Daring  lier  gestation  the  chigger  causei  a  cou- 
Bitlerable  amount  of  irritation.  Id  coDEtequence  of 
this  piia  fonus  around  her  (Jistended  abdooien  which 

T  T 
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CmOGMR. 


DOW  xmiwm  the  inHamed  tntegument  fiito  a  [)ea'-like 
elev^titm.  After  thecggn  art?  Inid  (acconling  to  some, 
before  this  prooefis}  the  su|»erjaceiit  skin  ulcenitt^s  lan^ 
thi^  chigger  is  eTci^ellecl^  le&ving  a  Humll  siire  wliieKf  if 
infected   bjf  any   patbogentc  micro-organ  ism,  as  the 


^^ 


hact^rium  of  phag@d«$na  or  of  tcta^nua,  may  lead  to 
grave  consequences. 

Natunilly,  being  nearest  the  ground,  the  feet  are  Uie 
parts  must  coniraotily  infested  by  chiggers.  The  soles 
of  thtt  feet  ( Fig.  118),  the  skin  between  the  toes,  and  that 
at  the  roots  of  the  nails  are  favourite  situations. 
Other  parts  of  the  body  are  by  no  mt^ns  exeoxpt ;  the 
scrotum,  fienis,  the  skin  around  the  bihjb,  the  thigba,  and 
ev6n  tho  hands  (Fig.  119)  and  face,  ai-e  often  attacked. 
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Usually  only  one  or  two  chiggers  are  found  at  a 
time  ;  occasionally  they  are  present  in  hundreds, 
the  little  pits  left  after  their  extraction  being  some- 
times so  closely  set  that  parts  of  the  surface  may  look 
like  a  honeycomb. 

Treatment* — In  chigger  countries,  houses,  par- 
ticularly the  ground  floors,  must  be  frequently  swept 
and  accumulation  of  dust  and  debris  be  prevented. 
The  housing  of  cattle  and  poultry  must  be  similarly 
attended  to.  The  floors  should  be  sprinkled  often 
with  carbolic  water,  insect  powder,  or  similar  insecti- 
cide. Walking  barefooted  must  be  avoided.  Bathing 
must  be  practised  daily,  and  any  chiggers  that  may 
have  fastened  themselves  on  the  skin  at  once  removed. 
They  muy  be  killed  by  pricking  them  with  a  needle, 
or  by  the  application  of  chloroform,  turpentine,  mer- 
curial ointment,  or  similar  means,  after  which  they 
are  expelled  by  ulceration.  The  best  treatment,  how- 
ever, is  not  to  wait  for  ulceration,  but  to  enlarge  the 
orifice  of  entrance  with  a  sharp,  clean  needle  and 
neatly  to  enucleate  the  insect  entire.  Some  native 
women,  from  long  practice,  are  experts  at  this  little 
operation.  Tlie  part  must  be  carefully  dressed  and 
protected  until  whole. 

MYIASIS. 

THE  SCREWWORM  {Coiiipsomyia  V.  LucUia  maceUaria). 

This  is  the  larva  of  a  dipterous  insect  (Fig.  120) 
common  in  certain  parts  of  America,  from  the  United 


V\'A.   120.     Scnwworin.     [Uhtnchard.) 


States    to    the    Argentine.     The    insect  (9-10  mm. 
long)    lays     her   eggs    on    the    surface   of  wounds, 


foB 


MviASis* 


Aitd  ui  U)i*  earft  and  dssaI  fosfie  of  fiirirtis  sleep- 
ing in  the  opt*u  jilr  From  tlicsc  I'ggs  Uie  Wvif 
art"  hatched.  Tlie  btlri  tin*  wlii{(%  nl>out  thn  tM|imr- 
lers   of  ail  inch   in  IcugUi,  and    fatnuHl    of    twelfc 


^^r.    /Muff/*-) 


negtnents  carrying  circles  of  niluutn  Bpinea  sa 
aiimnged  as  to  givd  the  creiiture  a  a<?rew-iike  appear- 
lUice  ;  hence  the  vulgar  namf.  They  hurrnw  in  the 
tpUiauefl^  devouring  the  mucouj*  wienibrane,  museks, 
oariilages,  penohUnnu,  and  oven  tlio  bouew,  tLert^by 
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causing  terrible  sores,  and  not  unfrequently,  particu- 
larly when  they  attack  the  ear  or  nasal  fossae,  by 
penetrating  to  the  brain,  death  (Fig.  121 ).  In  thirteen 
cases  collected  by  Laboulb^ne  nine  proved  fatal ;  in 
thirty-one  collected  by  Mail  lard  twenty-one  died. 

If  treated  properly  and  in  time  by  injections  of 
chloroform,  carbolic  acid,  turpentine,  and  similar 
substances,  the  patient  may  be  saved  ;  neglected,  he 
will  most  probably  die.  If  necessary  the  frontal 
sinuses,  the  antrum,  and  other  bony  cavities  must  be 
opened  to  secure  the  expulsion  of  the  larvae. 

In  countries  where  this  pest  occurs  bloody  and 
offensive  discharges  from  the  nostrils  should  be  care- 
fully investigjited,  and  if  found  to  be  caused  by  the 
screwworm,  vigorously  treated. 

VER    MACAQUE  (Deriuatobia  cyaniventris  v.  noxialis) 
(Fig.   122). 
This  is  the  larva  of  an  American  fly  (Fig.  122,  C) 
the    identity    of    which    until    it    was     studied    by 
Blanchai-d  was  rather  doubtful. 


122.— Donnatobia  uoxialis.    (lihtn  hfinl.) 


At  an  early  stage  the  larva  has  the  appearance 
represented  by  A,  Fig.  122;  at  a  later  stage  that 
represented  by  B,  Fig.  122.  The  former  stage  of  the 
larva  is  called  IVr  marrtfiue  (A),  the  latter,  much 
larger,  Torcfl  or  Berne.  At  one  time  these  two 
larval  stages  of  the  same  insect  wen;  erroneously 
supposed  to  belong  to  different  species. 
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D.  fwxtalii  occurs  about  wooJed  laudi^  and  de^ 
poaitu  her  eggi*  on  cattle  aud  do^  aad  occasioually  on 

man.  Wlieii  ImtclieJ  out,  the  larva?  penetrate  the 
skin  and  produee  an  inllamad  swelHn^j  abaut  the 
aperture  of  enfcranet^t  tVoru  wliich  a  senipumlent 
fluid,  oontaining  the  black  frecea  of  the  Urv^a,  eatudeii, 
Depied  say  a  that  he  has  twice  encountered  this 
larva  (the  identity  of  which  he  ascertained  by 
developing  the  inaeet)  in  the  tscalp  of  Tonquineee* 

VKR  DU  CAYOR  {Ochnrmifm  anthropopkaga). 

This  insect  occurs  in  the  district  of  Cayor, 
Baaegambia,  The  larva  burraws  into  the  &kiii  of 
man  and  bea^t^  anil  produeBs^  n  ttm^U  inflimed 
awelting,  from  which  it  emnrges  in  from  six  to  seven 
days. 

lo  Africa,  and  in  many  other  parts  of  the  tropical 
world,  similar  authrop^phagous  larvae,  which,  how- 
ever, have  not  yet  been  sut is f actor Uy  identitied,  are 
fre<|uent]y  encountered. 

The  numerouj^  observations  wliich  in  recent  yefti*' 
have  eatabli^hod  the  fact  that  many  of  the  blood 
parasites  of  vertebrates  habitually  eftipliy  bloid- 
eating  arthropodes  an  intf?rmediary  hoi^N,  either  for 
the  completion  of  their  development  or  for  puss  age 
from  host  to  host,  countenance  the  notion  that  tho^ie 
essentially  bloO[i<eatin;|  animals,  the  ticks,  may  fill  a 
similar  rMe,  Indeed,  this  haa  already  been  proved 
as  regards  the  parasite  {Pirmofm  bijeminum\  of 
Texas  cattle  fever  {p.  1h^),  which,  aa  originally  shown 
by  Smith  and  Kil borne,  after  being  extracted  by  tho 
tick  (Rhlpimphalug  san^nlnfUM  v.  Boi^philun  buvis), 
passes  into  the  agg,  and  so  into  the  young  of  tbit . 
acarua,  by  which,  when  the  acaruf?  oomea  to  feed, 
it  is  in  turn  introducc?d  into  the  liody  of  another 
bovine. 

Quite  recently  a  similar  disease  of  doga,  similarly 
produced   by  tick   bite,  hat  beon  discovered  io  South 
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Africa.  Doubtless  many  more  such  diseases  exist,  if 
not  in  man,  certainly  among  the  lower  animals.  The 
opportunities  afforded  by  such  effective  "go-betweens" 
as  the  many  species  of  tick  are  not  likely  to  be 
neglected  by  the  pathogenic  protozoa.  Certain  im- 
perfect observations  in  respect  of  two  species  of 
tick,  Acarus  persicus  and  AcariiH  itiouhata,  point  to 
a  similar  transmission  of  pathogenic  organisms  by 
them  to  man.  In  the  hope  that  by  calling  attention  to 
the  subject  something  more  definite  may  be  elicited,  I 
have  condensed  the  little  that  is  known  about  the 
pathological  effects  sometimes,  though  not  invariably, 
produced  by  the  bites  of  these  animals.  The  facts 
that  these  bites  are  not  invariably  followed  by  serious 
consequencas,  that  when  serious  consequences  do 
ensue  these  are  not  evanescent,  and  that  they  confer 
immunity,  suggest  that  something  more  than  simple 
poisoning  by  an  animal  secretion  occurs,  most  likely 
something  of  the  nature  of  the  introduction  of  a 
living  germ. 

The  ticks,  or  wood-lico,  arc  allied  to  the  spiders,  and  belong 
to  the  order  Acariis^  of  which  they  arc  the  largest  specimens. 
They  are  all  of  them  parjisitic  on  land  vertebrates,  most  of 
them  having  special  zoological  distributions,  although  eiich 
may  have  a  limited  variety  of  hosts.  Consequently  most  species 
have  a  restricted  geographical  range:  a  few,  beinu^  parasitic 
on  migratory  birds  and  on  domestic  animals,  aro  more 
cosmopolitan. 

Bri(ifly,  their  life-history  is  as  follows:  — The  newly  hatched 
larva  possesses  only  six  legs,  and  breithes  through  stigmata 
placed  behind  e<ich  pair  of  limbs.  The  larvte  ascend  plants, 
from  which  thoy  transfer  themselves  to  any  p  i>sini?  animal. 
If  this  prove  a  suitable  host  the  ticks  attach  themselves  to  its 
skin,  by  mu'uns  of  their  beaks,  for  two  or  three  diys.  After  thus 
feeding  they  fall  off  and,  lying  concealed  in  the  ground,  under- 
go a  first  metiirnorphosis,  during  which  they  acquire  a  fourth 
pair  of  legs  and  additional  stii^mata.  Thus  furnished,  the 
pup  I  ascends  some  plant,  again  foods  on  a  vertebrate  host,  and 
once  more  drops  on  the  ground  to  underj^o  a  final  metimor- 
phosis  and  acquire  sexual  organs.  After  impregnation,  the 
male  dying,  the  female  finds  her  host,  fills  herself  with  blood, 
and,  dropping  off,  lays  many  thousands  of  eggs.  The  lif«'-span 
of  the  individual  tick  depends  on  circumstances.  If  uufed  it 
may  remain  alive,  though  inactive,  for  several  yeara. 
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AimAS    PEftSlCtTS   (Fig.    VIZ). 

Several  tmveliora  have  rt*pflrtt*d  on  a  pecuUiir 
dis6&94s  especial )y  cotnmon  in  MUrt»  in  tie  north  of 
Persia,  which  the  natives  conHdentiy  attribufco 
to  the  bite  iif  A.  pcrmrug.  According  Ut  Kotzebue 
and  Waldhcini,  the  bite  of  thin  uck  h  follow (d  by 
8<evere  pain^  ilelirium,  CijiivtiUious,  nnd  soinetimBS 
even  by  deatli.  8ehlimmi*r  *iay^  the  aymptoms 
re^nible  tl»ai*e  **of  rt^mittent  fever — extreme  huisi- 
tilde,  disinelinutiou  t*)  work^  y^t'svaing,  f<*ven  per- 
spiration not  iwjcornpanied  lij  much  tliirst,  incnia^^ing 
and  decreaniiig  at  stated  hotirs 
in  the  day."  Fatiguetl  travel- 
ler** and  those  who  have  und fir- 
gone  priviitions  are  specinlty 
liable.  He  relates  that  on  one 
oocasion  {1858)  he  tr»?ated  400 
soldiei-s  wlio  deelareti  tliey  Iiad 
l>eeu  bitten  by  these  tieks  at 
Mi  ana.  No-tives,  he  «ays,  are 
immune,  a  eircnmi^tance  he 
exphtina  by  previous  attacks* 
According  to  Dupre,  tlie  Per- 
siaiiH  treat  the  ditteai^e  by 
interdict  big  meat,  add  or  fermentCHl  driiikB,  and  by 
the  administration  of  sugar,  whieh  they  reganl  (Ui  a 
specific 

^irtfat  parjsiruii  is  found  in  the  north  of  Persia, 
where  it  is  italled  Gui*rib'nrne«,  MaJh*li.  amJ  Kench 
bheb-gucsi.  Its  habits  are  similar  to  thot*Q  of  tbo 
common  bed  bug,  infti^ting  old  liou'^es,  living  in  th% 
cracks  of  walls,  tloorfi,  or  furniture,  and  coming  out 
at  night  to  feed  on  men  nr  beastji.  Kot^ebue  says 
that  it  may  so  infest  a  village  as  to  drive  away  the 
inhahit^inta. 

Megnin,  l^cause  he  experienced  no  ill  e(Teot*» 
froni  the  bite  of  a  fouryear-old  A.  /Kfr^fidww,  deniftd 
the  pathogenic  properties  of  this  tick,  TholaEan, 
however,  who  while  in   Per;*ia  paid  8[»eeial  Httention 
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to  the  point,  believes  that  its  evil  reputation  is  well 
deserved. 

ORNITHODORUS    MOUBATA    (Argos  monhatii,   Mun-ay). 

Dr.  Livingstone  was  the  first  to  describe  the  tick 
disease  of  Portusjuese  South  Africa.  He  met  with  it 
at  Ambaca  andTete  on  the  Zamljesi.  He  says  :  "The 
effects  of  the  bite  are  a  tingling  sensation  of  mingled 
pain  and  itching,  which  gradually  ascends  the  limb 
until  it  reaches  the  abdomen,  where  it  soon  causes 
violent  vomiting  and  purging.  When  these  effects  do 
not  follow,  as  we  found  afterwards  at  Tete,  fever  sets 
in;  and  I  was  avssured  by  intelligent  Portuguese 
there  that  death  has  sometimes  resulted  from  this 
fever." 

Later,  Sir  John  Kirk  referred  to  the  same  disease, 
which  he  found  in  the  Zambesi  valley  as  high  up  as 
Sescheke,  above  Victoria  Falls.  "  The  symptoms/' 
he  says,  "appear  soon  after  the  bite,  and  are  sharp 
fever,  vomiting  and  oft«n  d(*lirium  ;  in  about  two 
days  these  pass  off,  but  th(*re  is  no  marked  profuse 
perspiration  as  in  malarial  fever.  After  recovery  the 
patient  has  complete  immunity  from  further  attacks 
however  he  may  h^  bitten,  but  it  is  doubtful  whether 
this  imnmnity  lasts  for  any  length  of  time  in  case  of 
removal." 

Dr.  Dowson,  R.N.,  in  a  letter  accompanying 
specimens  of  the  tick  sent  to  the  British  Museum, 
says  :  "  The  Portuguese  believe  that  the  severity  of  the 
subsequent  symptoms  depends  on  the  numlxjr  of 
bites  received.  Severe  fever  and  dysentery,  with 
great  swellings  around   the  anus,  are  stat(?d  to  have 

occurred A  Dutch  trader  assured  me 

that  he  was  bitten  by  one  of  these  acari  on  the  t<j(*, 
and  that  the  bite  was  very  painful.  A  few  hours 
later  he  was  seized  with  most  violent  abdominal  j)ain, 
vomiting  and  purging.  The  stools  contained  bloo<l. 
He  was  ill  for  thn^e  days  afterwards,  but  said  there 
was  no  fever  at  all." 

Dr.   Daniels,  writing  to  me  from  British  Central 
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Africti,  mys  :  *'l  have oomi?  acioss tick  fever,  ITsiiiilly 

sevcTftl  tJekg  uxuhI  bitt^ ;  they  jvroduce  n  ^mall  lump, 
which  romaiijhj  lor  two  or  thre*>  days.  Tu  ivom  fivo 
to  ten  ihiys  the  subject  of  the  bites  gets  an  attack  of 
alxiomitnU  fiatn  with  vomiting  and  purging.  The 
stoak  are  somewhiit  dysenteric.  This  lasts  for  nearly 
a  week^  and  i»  accoinpanied  by  f«*vei'  and  rigors. 
After  that»  fever  continues  ofti^n  for  three  or  four 
weeks,  80  me  people  are  not  ^  usee  pti  I  do;  tither*  get 
only  one  attack  ;  a  few  may  have  several,  but  in  time 
they  also  become  iuunune.  The  case  I  saw,  mi  adu)tj 
was  in  the  sei*ond  week  of  the  illness,  and  the  purging 
had  stoppefb  The  t4?nn>eratiire  ranged  from  \Q(P  F, 
to  102*3^  F,  Three  blood  examimitionfs  were  nega- 
tiv^»     There  were  no  physical  signs^** 

In  Tete  tlie  tick  is  called  Kit/ii  or  Bu  by  tlio 
nativejj>  Tamjmn  nr  Unrrafmhy  by  the  Portuguftae, 

Mr.  Pocock,  the  distinguiahed  amcbnologtst  of  the 
British  Museum,  inmaidprs  the  Tete  tick  to  be  identic^*! 
with  Ornithod^rm  moubaf^  found  by  Welwit«ch  in 
Angola.  It  has  been  cuufounded  witli  0.  S*tt*i^nyi  of 
Egypt,  8ouia!iland  and  British  East  Africii,  but  it 
diHera  from  thin  allied  but  non-pathogenic  species  in 
Me  vera  L  minute  anatomicjil  details 

0.  mouhata  extends  acroas  Africa  along  the  Zambeai 
valley  and  it»  tributaries.  In  habit  it  rtsemblei  tbo 
common  bed  hug  ;  it  inhabita  old  houses,  hiding  duritig 
the  day  in  crai?ks  and  moving  about  actively  during  the 
jiight  in  senrch  of  the  blood  of  man  or  beast.  In  some 
(iistricta  the  niitive^  jirotect  themselves  from  the  [>eiit 
by  plastering  the  'walk  and  floor?*  of  their  huts  with 
mud  and  cow-dung ;  a  j»ractice  adoptcil  by  tlie  Boersi 
the  L>eL'l»uamia  and  nearly  all  the  cow -keeping  native 
triljoa.  Tht-'y  frequently  smoke  their  huts  to  drive  the 
ticks  from  tfieir  lodgment  in  the  thatch.  Tlie  Portu- 
guciie  at  Tete  have  a  great  dread  of  the  ffarrripntOf 
and  always  warn  now  arrivals  not  to  place  their  boda 
rin  the  gi'ound*  and  to  be  c^areful  to  have  the  inside 
of  tlicir  inosi|uita  nets  carefully  searched  for  the  tick 
before  retiring  for  tlie  night 
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LEECHES. 

In  the  grass  and  jungle  lands  of  many  tropical 
and  subtropical  countries  land-leeches,  probably  of 
special  species,  often  occur  in  great  abundance ;  so 
much  so  that  in  some  circumstances  they  may  prove 
to  be  something  more  than  a  nuisance.  The  Iloima- 
dipsa  ceylonica  is  one  of  the  most  active,  as  well  as 
best  known,  of  these.  Before  feeding,  when  out- 
stretched, it  is  about  an  inch  in  length  and  about 
the  thickness  of  a  knitting-needle.  It  clings  to  a  leaf 
or  twig  awaiting  the  passing  of  some  animal,  on  which 
it  springs  with  remarkable  activity.  It  at  once 
attaches  itself  to  the  skin,  and  proceeds  to  make  a 
meal  oh  the  blood.  Animals  are  sometimes  killed  in 
this  way ;  men  even  have  been  known  to  succumb 
to  the  repeated  small  bleedings  by  these  pests.  It  is 
necessary,  therefore,  when  passing  through  jungle 
lands  in  which  leeches  abound,  to  have  the  fei?t  and 
legs  carefully  protected.  The  bite  is  not  unfrecjuently 
the  starting-point  for  a  troublesome  sore. 

In  the  south  of  Europe  and  in  the  north  of  Africa 
the  horse-leech,  Httniopia  sanyuisuya,  sometimes  gets 
into  the  gullet  and  nostrils  of  men  as  well  as  of  animals. 
It  has  occasionally  caused  death  by  entering  and 
occluding  the  air-passages.  In  Formosa  I  heard  of 
and  saw  several  instances  of  a  similar  form  of  para- 
sitism, both  in  men  and  monkeys.  To  what  particular 
species  the  leech  in  these  cases  belonged  I  do  not  know. 
Doubtless,  when  very  young  they  were  taken  in 
unperceived  with  foul  drinking  water,  and,  wandering 
round  the  soft  palate,  found  their  way  into  the  nose. 
Occasionally,  in  the  cases  I  refer  to,  the  animal  would 
protrude  from  the  nares  and  wander  over  the  upf)er 
lip.  For  a  long  time  they  contrived  to  elude  all 
attempts  at  capture.  Jiy  di[)ping  the  fjice  in  cold 
water  they  could  generally  be  persuaded  to  show 
themselves.  In  one  instance  the  leech  droi)ped  out 
8]>ontane()usly.  In  another — an  American  naturalist 
who    had   l>een   travelling   much  in  the  interior  of 
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Formosa,  and  who  had  suffered  from  severe  headache 
and  profound  anaemia,  the  result  of  repeated  epistaxis 
— I  succeeded  in  removing  the  leech  by  attaching 
through  a  speculum  a  spring  forceps  to  its  hinder 
end,  and  afterwards  injecting  salt  and  water.  It 
would  be  well,  therefore,  to  bear  in  mind  that  in 
tropical  countries  persistent  headache,  associated  with 
recurring  epistaxis,  may  be  caused  by  a  leech  in  the 
nostril. 
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SECTION      VII.-LOCAL      DISEASES 
OF    UNCERTAIN    NATURE. 

CHAPTER     XLV. 

CRAW  -  CRAW — CHAPPA — CLIMATIC      BUBO — GOUNDOU — 
AINHUM. 

CRAW-CRAW    AND    ULCERATING    DERMATITIS. 

Most  itching  papular  and  pustular  eruptions  are 
termed  kra-kra  by  the  natives  of  the  West  Coast  of 
Africa.  Dr.  John  O'Neil  describes  under  this  name  a 
pustular  affection  which  he  says  is  common  in  cer- 
tain parts  of  the  West  Coast,  and  which  he  found 
to  be  associated  with  the  presence  of  a  filariform 
para-site  in  the  papules.  O'Neil  says  that  this  form 
of  craw-craw  resembles  scabies;  but  he  adds  that 
symptoms  subside  in  a  cooler  climate,  to  return, 
however,  when  the  negro  revisits  the  hot  and  damp 
atmosphere  of  his  native  country.  The  papules  occur 
all  over  the  limbs  and  body,  either  singly  or  in 
rings.  In  two  days  from  its  appearance  the  papule, 
he  says,  becomes  a  vesicle,  and  in  two  more  a  pustule. 
On  paring  off  the  top  of  the  papule  with  a  sharp 
knife,  and  teasing  up  the  little  piece  of  integument 
in  water,  he  found  a  number  of  minute  filaria-like 
organisms  wriggling  about  with  great  activity.  Their 
activity  speedily  slowed  down,  and  in  a  short  time  the 
worms  died.  These  organisms,  according  to  O'Neil's 
drawings  and  description,  resemble  somewhat  Filaria 
nocturim.  The  measurements,  however,  do  not  quite 
correspond,  the  craw-craw  filaria  being  shorter  and 
broader  (y^^  inch  by  ^^^^jj  inch)  than  F.  nocturna ; 
moreover,  unlike  the  latter,  it  presented  two  black 
markings  at  the  cephalic  end.  He  says  that  if  the 
section  of  the  papule  be  ma<le  sufficiently  deep,  five  or 
six  of  these  parasites  may  be  seen  in  a  field. 
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Craw-craw  is  said  to  be  contagious.  It  appears 
after  an  incubation  period  of  three  days,  and  is  not 
curable  by  sulphur  inunction, 

O'Neil's  observations  have  not  been  confirmed.  I 
think  it  is  quite  possible  that  the  parasite  he  found 
was  one  of  the  several  blood  filarise  we  now  know  to 
be  so  conimftn  on  the  West  Coast  of  Africa.  It  is  com- 
prehensible that  in  a  country  in  which  /'.  perstana 
occurs  in  every  second  individual,  it  would  be  fre- 
quently found  in  such  preparations  as  Dr.  John  0*Neil 
examined.  The  removal  of  the  top  of  a  scabies 
papule  would  certainly  Imj  attended  with  some  degree 
of  haemorrhage  ;  in  which  case,  should  the  patient 
chance  to  Ik?  the  subject  of  any  form  of  filarial  in- 
fection, these  parasites  would  be  found  in  the  prepara- 
tion. Immersion  in  water  would,  as  in  the  case  of 
O^Neil's  parasite,  quickly  kill  the  parasites.  I  do  not 
wish  to  assert  that  O'Neil's  j)arasite  was  F.  persUins, 
but  the  possibility  of  this  must  not  \)e  overlooked. 

A  disease  resembling  CNeil's  craw-craw  was  de- 
scril)ed  some  time  ago  by  Prof.  Nielly  under  the  title 
**  dermatose  parasitaire."  A  French  lad,  who  had  never 
been  abroad,  Ix^came  atiected  with  a  papulo-vesicular 
itching  eruption  resembling  scabies,  in  which  Nielly 
found  a  filariform  parasite  somewhat  like  that  dis- 
covered by  O'Neil  in  craw-craw.  It  had  the  same 
peculiar  cephalic  markings ;  in  addition,  it  had  a 
well-defined  alimentary  canal  and  rudimentary  organs 
of  generation.  Nielly  found  nematode  embryos  in 
the  blood  in  this  case ;  so  that  we  are  justified  in 
believing  that  the  parasite  in  the  skin  was  an  ad- 
vanced developmental  form  of  the  embryo  in  the 
blood,  and  that  l>oth  were  the  progeny  of  a  matui-e 
parent4il  worm  living  somewhere  in  the  tissues. 
Possibly  Nielly's  dermatose  parasitaire  and  O'Neil's 
craw-craw  were  of  the  same  nature.  I  have  suggested 
that,  as  the  skin  parasite  in  O'Neil's  disease  may  have 
been  an  advanced  form  of  F.  perstaris,  this  parasite 
normally,  and  in  pursuance  of  its  evolution,  escapes 
from  the  human  body  through  the  skin  after  under- 


CxAt^'CXAfy,  719 

going  there  a  certain  measure  of  developmental 
advance.  Further  investigations  on  this  subject  are 
much  wanted. 

The  term  craw-craw  is  very  loosely  ap[)lied.  Emily 
has  described  under  this  name  a  papulo-pustular 
skin  affection  which  is  common  in  certain  parts  of 
tropical  Africa,  and  which  is  often  the  cause  of  much 
suffering  to  the  traveller.  It,  or  a  similar  disease,  is 
by  no  means  confined  to  Africa,  for  I  have  seen  it  in 
patients  from  India,  and  was  at  one  time  very  familiar 
with  it  in  South  China,  At  the  earliest  stage  the 
disease  begins  as  an  itching  papule,  very  j)Ossibly  at 
the  seat  of  a  mosquito  bite.  The  itching  pi*ovokes 
scratching,  whereby  some  form  of  pyogenic  micro- 
organism is  inoculated.  Pustulation  follows,  and  is 
spread  over  feet  and  legs  by  soiled  shoes  and  stockings 
and  auto-inoculation.  In  this  way  an  ulcerating, 
pustulating  dermatitis  is  kept  up.  The  veldt  sore  of 
South  Africa,  if  not  the  same,  is  a  similar  disease. 

Emily  describes  a  very  efficient  treatment.  Pustules 
are  opened,  crusts  removed,  and  ulcers  scraped.  Boric 
acid  powder  is  then  dusted  freely  on  the  [mrts  aftf'r 
a  thorough  scrubbing  with  sublimate  lotion  (1-1000), 
boricated  vaseline  applied  on  lint,  and  over  all 
absorbent  cotton  and  a  bandage.  The  dressin<;s  are 
not  disturbed  for  a  week,  when  the  parts  will  be 
found  soundly  healed.  Such  and  similar  auto-infec- 
tive diseases  of  the  hands  and  feet,  so  common  in 
the  tropics,  I  used  to  treat  with  a  foot-bath  of  wariu 
carbolic  acid  lotion  (1-20),  followed  by  dry  dressing 
with  abundance  of  boric  acid  powder,  at  the  same  time 
insisting  on  destruction  of  infected  slippera,  shoes,  and 
stockings. 

CHAPPA. 

Under  the  name  "chappa  "  Mr.  Edward  H.  Read 
describes  a  disease  which  he  has  met  with  in  the 
western  district  of  the  colony  of  Lagos.  During  two 
and  a  half  years  he  has  seen  six  examples,  two  in 
males,  four  in  females.     He  thus  describes  it ; — 
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"  The  patients  all  give  the  same  history.  The 
disease  commences  with  severe  pains  in  the  limbs, 
muscles,  and  joints.  After  a  few  months  the  pain 
decreases,  and  some  joints  begin  to  swell  and  convey 
the  sense  of  fluctuation.  About  the  same  time 
nodules  develop  in  different  parts  of  the  body.  These 
nodules  are  in  the  subcutaneous  tissue,  and  are  about 
the  size  of  a  pigeon's  egg.  After  a  time,  without  the 
formation  of  an  abscess,  the  skin  over  the  nodule 
ulcerates  and  exposes  a  circular  or  oval  ulcer  with  a 
fatty-looking  base.  The  nodules  may  be  single,  but 
are  more  often  multiple,  and  may  be  so  close  together 
that  when  ulceration  ensues  the  ulcers  coalesce, 
forming  a  serpiginous  ulcer.  Sometimes  the  nodules 
are  absorbed  without  proceeiling  to  ulceration.  The 
ulcers  are  very  chronic  and  last  for  years,  souietimes 
healing  at  one  place  and  gradually  extending  in 
another.  The  joints  I  have  seen  most  affected  are  the 
knee,  elbow,  and  wrist.  The  sense  of  fluctuation  was 
so  marked  in  one  case  that  1  opened  the  joint ;  but 
no  fluid  exuded,  a  fatty-looking  material  protruding 
thi*ough  the  incision.  The  disease  after  a  time  attacks 
the  bones,  and  the  joints  may  become  totally  disor- 
ganised."   {Jour,  of  Trop,  Med.y  October  LHh,  1901.) 

Neither  potassium  iodide  nor  mercury  avails. 
Scraping,  escharotics,  and  antiseptics  seem  to  be  more 
effective  ;  but  although  the  disease  may  heal  under 
treatment  in  one  place,  it  breaks  out  in  another. 

On  comparing  the  photographs  illustmting  Mr. 
Read's  paper  with  others  of  a  very  similar  complaint 
common  among  the  natives  in  certain  parts  of  British 
East  Africa,  I  am  inclined  to  think  both  sets  of 
photogmphs  represent  identical  conditions.  Possibly 
"  chaj)pa  '  is  a  tertiary  phase  of  yaws. 

CLIMATIC    BUBO. 

Sclieube  has  applied  the  term  "  climatic  bubo  "  to  a 
type  of  non -venereal  adenitis  not  uncommon  in 
tropical  climates.  So  far  as  available  statistics  show, 
the  disease  is  specially  prevalent  among  the  crews  of 
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warships  on  the  eastern  coast  of  Africa.  It  occurs 
also  in  the  Straits  of  Malacca,  in  China,  where  I  have 
seen  a  fair  number  of  cases  both  in  landsmen  and  in 
sailors,  in  the  West  Indies,  Japan,  the  Mediterranean, 
and  probably  in  many  other  places,  including,  per- 
haps, in  a  minor  degree,  Europe.  It  appears  to  be 
epidemic  at  times  in  certain  places,  and  to  prevail  in 
groups  of  individuals  living  under  similar  hygienic 
conditions.  Thus,  Huge  reports  thirty-eight  cases  in 
the  German  squadron  blockading  the  Zanzibar  coast 
in  1888-89 ;  Godding  notes  its  frequency  in  the 
British  fleet,  also  on  the  East  African  coast.  Skinner 
mentions  forty-nine  cases  which  occurred  in  a 
regiment  and  battery  of  artillery ;  twenty -eight 
developed  in  Calcutta,  thirteen  in  Hongkong,  four 
in  England,  two  in  Allahabad,  and  two  in  Malta. 

The  disease  generally  commences  with  fever  of 
a  remittent  type  in  association  with  inflammatory 
swelling,  usually  of  a  sub-acute  character,  of  the 
groin  glands.  The  oblique  inguinal  glands  are  those 
most  frequently  aflected,  but  at  times  it  is  the  crural 
glands  that  are  attacked.  Sometimes  both  groins  are 
affected,  sometimes  only  one,  sometimes  one  groin  is 
attacked  after  the  other.  The  affected  glands  slowly 
or  more  rapidly  enlarge  to  the  size  of  a  hen's  egg,  or 
even  larger.  After  several  weeks,  it  may  be  months, 
the  swelling  slowly  subsides.  Occasionally  the 
periglandular  connective  tissues  inflame,  the  integu- 
ments become  adherent,  and  suppuration  ensues.  If 
the  suppurating  glands  be  freely  incised,  or  excised, 
the  parts  readily  heal  ;  but  if  they  are  left  alone,  or 
inerticiently  treated,  fistulous  tracks  fonn  and  may 
take  a  very  hmg  time  to  heal. 

Hitherto  no  satisfactory  explanation  of  this  type 
of  adenitis  has  been  forthcoming.  No  special 
bacterium  has  been  demonstrated  in  the  tissues. 
There  are  no  adequate  reasons  for  supposing,  as  has 
been  conjectured,  that  the  disease  has  any  connection 
with  plague,  or  that  it  is  a  form  of  pestis  minor. 
Most  probably  the  adenitis  depends  on  some  virus 
u  u 
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which  had   been  introduced  through  an  overlooked 
wound  or  insect  bite  on  the  legs  or  genitals. 

Treatment  should  consist  in  rest  and  soothing 
applications  during  the  more  acute  stage.  After  pain 
and  tenderness  have  subsided,  graduated  elastic  pres- 
sure should  bo  applied.  Concurrent  malaria  would 
call  for  quinine ;  syphilis,  for  mercury  or  the  iodides. 

(JOUNDOU     OK     ANAKHRE    {GrO»    Nez), 

On  December  10th,  1882,  Professor  A.  MacAlister 
read  a  paper  before  the  Koyal  Irish  Academy  on 
what  were  termed  the  horned  men  of  Africa.  In  the 
Brituth  Medical  Jonnial  of  December  10th,  1887, 
Surgeon-Major  J.  J.  Ljimprey  gave  further  details, 
illustrated  with  drawings,  on  the  same  subject.  He 
had  seen  three  such  cases  on  the  West  Coast  of 
Africa,  all  of  them  Fantees  ;  one  came  from  the 
Waasau  territory,  one  from  the  Gamin  territory,  the 
third  was  a  visitor  to  Cape  Coast  Castle.  Dr.  W. 
Renner  also  reports  and  illustrates  a  case  from  the 
Sierra  Leone  river. 

In  the  Archiven  de  MSdecine  Navale,  January, 
1895,  Maclaud  calls  attention  to  what  is  manifestly 
the  same  aflfection,  which,  according  to  him,  occurs 
in  a  considerable  proportion — one  or  two  per  hundred 
— of  the  inhabitants  of  certain  villages  on  the  Ivory 
Coast.  The  natives  call  it  goundou^  and,  also,  anakhre. 
Maclaud  says  it  is  conOned  to  the  riverain  districts 
of  the  lower  Camoe  ;  according  to  the  information  he 
received,  if  found  elsewhere  it  is  only  in  individuals 
who  had  previously  resided  in  this  district.  Lam- 
prey's and  Kenner's  observations  prove  that  goundou 
has  a  considerably  wider  distribution. 

According  to  Maclaud,  the  disease  usually  com- 
mences soon  after  childhood,  although  adults  may 
also  be  attacked.  The  earliest  symptoms  are  severe 
and  more  or  less  persistent  headache  which,  after  a 
time,  is  associated  with  a  sanguinopurulent  discharge 
from  the  nostrils,  and  the  fonnation  of  symmetrical 
swellings  the  size  of  a  small  bean  at  the  side  of  the 


Goundou. 


723 


nose.  Apparently  the  swelling  afiects  the  nasal 
process  of  the  superior  maxilla.  The  cartilages  are 
not  involved.  Although  Maclaud  does  not  refer  to 
this  point,  it  may  be  assumed  that  the  nasal  ducts 
remain  patent.  After  continuing  for  six  or  eight 
months,  the  headache  and  discharge  subside.  Not  so 
the  swellings ;  these  persist  and  continue  slowly  and 
steadily  to  increase;  until  in  time  they  may  attivin 
the  size  of  an  orange,  or  even  of    an   ostrich's  i^^g. 


/iP:... 


Fi;,'.  1_M.— Goundou  or  Anakliro.     (Marloud.) 


As  they  grow,  the  tumours,  encroaching  on  the  eyes, 
may  interfere  with  the  line  of  vision  and  finally  destroy 
these  organs.  There  is  no  pain  in  the  tumours  them- 
selves. The  superjacent  skin  is  not  involved,  being 
healthy-looking  and  freely  movable.  The  tunioui*s  are 
oval,  with  the  long  axes  directed  downwanls  and 
slightly  from  within  outwards.  Lamprey's  drawings 
give  a  more  elon*;ated  form  and  horizontal  direction. 
They  look,  accorrling  to  Maclaud,  when  of  moderate 
dimensions,  something  like  two  half-eggs  laid  alongside 
the  nose,  one  on  each  side.  The  nostrils  are  bulged 
inwards,  and  more  or  less  obstructed  ;  but,  in  the 
later  stages  at  all  events,  there  is  no  discharge, 
neither  can  any  breach  of  the  mucous  surface  be  de- 
tected.    The  hard  palate  is  not  affected  in  any  way. 
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Mttcbufl  had  no  rip|>ortuniiy  of  ascertiuning  hf 
pmi-rnQti^i  rxamiiiaiioJi,  or  by  surgical  opemiioii,  tJid 


ft^  l'iX—Q\muA*m  In  m  Wcait  luiUmu  iMUl,     {Dt.  Hfntrv  <silmr^n.) 


BAtut^  of  this  singular  disease.  He  meHned  to  tlie 
opinion  that,  in  tlie  first  instance,  the  pix:ict«sB  m 
started  by  the  larvu;  of  some  iiuitH't  which  lind  tlieir 
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way  into  the  nostrils.  I  would  point  out,  however, 
that  the  symmetry  of  the  growths  is  difficult  to 
account  for  on  this  hypothesis.  Maclaud  observed  a 
similar  affection  in  a  chimpanzee. 

Dr.  Henry  Strachan  records  and  illustrates 
(Fig.  125)  an  instance  of  what  may  be  the  same 
affection  in  a  West  Indian  negro  child.  In  this  case 
the  swellings  were  congenital,  and  had  only  increiised 
in  proportion  to  the  child's  growth.  They  were  hard, 
smooth,  bony  masses,  somewhat  of  the  sliapcj  and  size 
of  an  elongated  pigeon's  ^g'g,  and  sprang  from  the 
nasal  process  of  the  superior  maxillary  and  nasal 
bones.  For  sesthetic  reasons  they  were  removed  by 
the  chisel,  and  were  found  to  consist  of  compact  bone 
with  a  cancellous  core.  Dr.  Strachan  states  that  he 
had  seen  two  similar  cases,  and  had  often  noted  a 
**  ridge"  in  this  part  of  the  face  of  West  Indian 
negroes.  He  suggests  that  the  condition  may  be  an 
example  of  atavism,  referable  to  some  tribal 
peculiarity  of  the  original  West  African  stock. 

Dr.  Chalmers,  Assistant  Colonial  Surgeon,  Accra, 
has  given  an  admirable  and  well -illustrated  account 
of  this  affection  as  seen  on  the  Gold  Coast,  where  it 
is  fairly  common  and  is  known  as  "  henpurge."  He 
confirms  Strachan  as  to  the  anatomical  characters  of 
the  swellings,  which  he  regards  as  the  result  of  an 
osteoplastic  penostitis  due  to  yaws.  He  affirms  that 
the  morbid  process  begins  during,  or  soon  after,  an 
attack  of  yaws,  and  is  correlated  in  some^way  to  an 
anatomical  arrangement  of  the  blood-vessels  of  the 
parts,  an  arrangement  which,  he  gives  the  reader 
to  infer,  is  peculiar  to  the  negro  of  this  part  of 
Africa. 

AINHUM  (Fig.    12G). 

This  is  a  disease  of  a  very  peculiar  character, 
affecting  the  toes,  particularly  the  little  toes,  of 
negroes.  East  Indians,  and  other  dark-skinned  races. 

It  commences  as  a  narrow  groove  in  the  skin 
almost  invariably  on  the  inner  and  plantar  side  of  the 
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root  of  the  little  toe.  It  nmy  occur  on  one  foot  only, 
or  in  botli  feet  simultaneously^  or  it  may  ulfeet  one 
foot  after  the  other.  The  groove,  onee  stiirtetl,  deepens 
and  extend**  gradually  round  the  wholr  circumference 
of  the  toe.  As  the  groove  de<?j>en8— it  may  l>ep 
though  not  necessarily,  with  Home  amount  of  ulcera* 
tion— the  difital  portion  of  the  member  is  apt  to  swell 


Y\^  im^Altiljutfl, 


to  Yk  conniderahle  «ize,  as  if  constrictt^i  hy  a  ligature. 
There  is  little  or  no  priin,  althoxigh  there  may  be  in- 
convenience fi'om  the  liability  to  injury  to  wljicli  tlie 
dangling  and  now  everted  toe  is  exposed.  In  tlie 
course  of  yean*  the  giXH^ve  slowly  deepens,  and 
finally  the  toe  drops  off  or  is  aniputate<l  The 
groove  may  either  corit*spontl  with  a  joint  or  it  nmj 
be  formed  ov^er  the  continuity  of  a  phalanx.  In  rare 
instances,  after  the  two  distal  phalanges  have  dropped 
off  or    been  amputated,   the    disease   recui-s  Id  the 
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stump,  cancl  the  proximal  phalanx  in  its  turn  is  thrown 
oflp.  Of  the  other  toes  the  fourth  is  the  one  which  is 
most  frequently  affected  ;  very  rarely  are  the  third,  or 
second,  or  great  toes  attacked.  In  the  Army  Medical 
Museum  at  Washington,  U.S.A.,  there  is  a  wax  model 
representing  a  case  of  this  or  a  similar  affection,  in 
which  all  the  toes  had  been  thrown  off  and  the  disease 
was  making  progress  in  the  leg. 

Ainhum  is  very  rare  in  women  or  children,  being 
most  common  in  adult  males.  It  runs  its  course  in 
from  one  to  ten  or  even  more  years. 

On  section  it  is  found,  tvs  a  rule,  though  not  in- 
variably, that  the  panniculus  adiposus  of  the  affected 
toe  is  much  hypertrophied,  that  the  bone  is  infiltrated 
with  fatty  matt<*r,  and  that  the  other  tissues  are 
correspondingly  degenerated.  Some; times  the  lx)ne  is 
thinned,  or  even  altogetlier  absorbed.  At  the  seat  of 
constriction  a  line  of  hypertrophy  of  the  epithelial 
layers,  and  of  atrophy  of  the  papillary  layer  of  the 
skin,  together  with  a  band  of  fibrous  tissue  more  or 
less  intimately  connected  with  the  derma,  sun-ound, 
in  whole  or  in  part,  the  narrow  pedicle. 

Nothing  is  known  as  to  the  true  nature  and  cause 
of  this  dise^ise,  to  which  the  European  and  white- 
skinned  races  are  not,  but  to  which  the  African  races, 
particularly  the  negroes  of  the  West  Coast,  are 
specially  liable.  Some  have  suggested  that  it  is  a 
trophic  lesion  depending  upon  some  nervous  affection. 
The  occurrence  of  severe  loin  pains,  which  Dupouy 
says  he  remarked  at  the  commencement  in  some  of  his 
cases,  as  well  as  the  tendency  of  the  affection  to  run 
in  families,  as  noted  by  Da  Silva  Lima,  afford  a  cer- 
tain amount  of  support  to  this  view.  Others  suggest 
that  it  is  a  manifestation  of  leprosy  ;  others  that  it  is 
a  form  of  sclerodermia  ;  others,  again,  and  on  equally 
inadequate  grounds,  that  it  is  produced  artificially  by 
intentional  ligation  or  by  the  wearing  of  toe  rings. 
My  own  impression  is  that  it  is  provoked,  at  all 
events  in  the  first  instance,  by  wounds — so  easily 
inflicted  on  bare  feet  in  walking   through  grass  or 
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jungle.  The  fold  of  skin  in  which  the  lesion  of 
ainhum  commences  is  very  liable,  especially  in  the 
splay ed-out  toes  of  the  negro,  to  he  wounded  in  this 
way.  If  we  examine  the  under  surface  of  the  joint 
flexures  of  the  toes  in  many  individuals  of  this  race, 
even  of  those  not  atfected  with  ainhum,  we  often  tind 
the  skin,  particularly  at  the  proximal  joint  of  the 
little  toe,  thick,  rough,  scaling,  and  so'netimes  even 
ulcerated.  One  can  understand  that  continual  irrita- 
tion of  this  sort,  produced  and  kept  up  by  wounds 
from  sharp  grasses  and  so  forth,  would  in  time  give 
rise,  especially  in  the  dark-skinned  races  so  prone  to 
cheloid,  to  fibrotic  changes  in  the  derma,  which  might 
very  well  end  in  a  sort  of  linear  cicatricial  contraction 
and  ultimately  in  slow  atrophying  strangulation  of 
the  affected  member.  The  disease  is  said,  however, 
to  have  been  seen  in  those  who  wear  shoes ;  but, 
unless  it  could  be  shown  that  such  individuals  had 
always  worn  shoes,  this  objection  to  the  explanation 
offered  would  not  apply.  I  have  seen  a  negro  in 
whom  the  entire  integument  of  the  little  toe  was 
involved  in  a  sclerodermia,  and  the  part  in  conse 
quence  was  shrunken  and  hide  bound,  whilst  the  little 
toe  of  the  other  foot  was  affected  with  well-marked 
ordinary  ainhum ;  the  process  was  diffuse,  as  it  were, 
on  the  one  side,  localised  on  the  other. 

The  tail  in  certain  species  of  monkey  is  li.able 
to  a  similar  disease,  I  have  had  under  observation 
for  some  time  a  pet  monkey  in  \vhich  the  part 
corresponding  to  the  distal  vertebra  dropped  off  in 
consequence  of  an  ainhum -like  linear  constriction. 
Two  months  later  the  next  vertebra  was  similarly 
amputated,  and  now  a  third  groove  is  forming  a  little 
higher  up  the  tail. 

Treatment. — Tt  has  been  suggested  that  division 
of  the  constricting  fibrous  band  would  delay  the 
evolution  of  the  disea.se.  In  the  early  stage  this 
might  be  tried.  When  troublesome  the  affected  toe 
should  be  amputated. 
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,  malarial,  61,  Ul 

,  TuaHgnant    tertian,    74 

Calabar  awellltig!^,  6^ 

— -    — -,  ThOFiinpM>n  on,  028 

Calcutta  fever.  298 

Carbol,  fuchdne  stftin.  48 
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Carbol  thlonin  stain,  48  i 

Carbonic  acid  in  malarial  fever. 

60  i 

Carlbl,  410  I 

Cattle  fever.  Texas.  30.  35  174,  710  ' 
Celli's   experiments   with  mala-  ' 

rial  toxin.  106  I 

Cerebral     oapiUnrios,     malaria  , 

pigment  in,  81 

,  embolism  of,  in  mala-  | 

ria,  81  i 

forms  of  pernicious  attacks 

in  malaria,  79  | 

Cestodes,  665  , 

Cevlon  sore  mouth,  415 

Chappa,  719  I 

,  onset,  720  , 

,  treatment,  7J?0 

Cheironomidffi,  141  I 

Chigger,  703 

,  cocoon,  705 

,  distribution,  703  , 

,  eggs,  705  I 

,  habits,  704  i 

in  hands,  feet,  and  face,  706 

in  soles  of  feat,  706 

larva,  705  ] 

leading  to  secondar>'  infec-  i 

tion.  706 

.  treatment,  707  ! 

Cholera.  344 

,  abortion,  362 

,  tetiology,  345 

,  algide  stage,  360 

,  ambulatory  cases,  361 

and  water  supply,  347 

,  Broad  Street  well.  347 

,  Buchner's   view   on   mixed 

infection,  355 

,  comma   bacillus,    cultures. 

353 

,  ,  description,  352 

, ,  discovery  of, 

Koch  on,  351.  355 

, ,  flagellft,  352 

, .  found     in     every 

c-ase  of  the  disease,  351 

,  ,  growth,   353 

, ,  Haffkine  on,  357 

,  in  stools,  366 

, .  injection  of  viru- 
lent culture.  364 

,  ,  is  it  the  germ  of 

cholera?  354 
,  .  Jablotny's        ex- 
periments on  squirrel,  356 

,  ,  Kanthack        and 

Stephens  on   366 
,  ,  Klein  on  bacteri- 
ological diagnosis.  366 
, ,  Koch's        experi- 
ments with,  upon  lower  ani- 
mals. 356 


Cholera,        comma        bacillus, 
Lewis's  saliva,  355 

.  stains,  353 

— ,  toxin.  364,  365 

.  united.  353 

conditions  of  infection  are 

complex,  350 
convalescence,  360 
cramps,  559 

death.  360.  361.  362,  363 
definition,  344 
diagnosis,  365 

from  cholera  nostras, 

365 

from    mushroom    poi- 
soning, 365 

,  from   pernicious  mal 

aria  fever,  365,  366 

from  ptomaine  poison- 
ing, 365 

,  from    trichinosis,    365, 

366 

disease  c-arried  by  man,  345 

in  Hamburg,  348,  349 

in  South  London    349 

European  epidemics,  544 
Flnkler-Prior    bacillus     of 

cholera  nostras,  355 

germ,  350 

.  early  views.  350 

history    and    geographical 
distribution,  344 

hyperpyrexia.  362 

inoculation  (»m  Anti-chole- 
raic inoculations) 
,  Isolation  secures  immunity, 
346 

Jaundice,  362 
.  local   conditions   favouring 
it-s  presence,  347 

mortality.  365,  367 

morbid  anatomy  and  patho- 
logy. 362 

personal  prophylaxis,  holi- 
ng of  water,  372 

Pett-enkofer's  views,  356 

post-mortem,  362 

premonitory  diarrhoea,  358 

prodromata,  359 

quarantine,  a  failure,  367 

,  Great  Britain's  system 

of,  368 

,  ,  in     Indian     religious 

festivals,  368 

.  incubation  period,  369 

,  of  Indian  troops,  569 

.  ordinary,      may      In- 
crease risk,  3©B 

,  prevention,  367 

,  red.  354 

rice-water  stools,  35»,  361 

,  sequelae,  362 

,  sicca,  361 
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Cholera,  stage  of  reaction,  360 

,  srtools,  359,  360.  361,  365,  366 

,  symptoms,  358 

,  temperature,  359 

,  treatment,  372 

,  ,  antiseptic,  373 

, ,  convalescents,  374 

, ,  cramps,  373 

,  .  drugs.  372.  373 

,  ,  ellmlnative,  373 

,  ,  intravenous    injection 

of  saline  fluid,  374 

,  ,  premonitory  diarrhoea, 

372 

,  ,  spinal  ice-bag,  373 

, ,  stage  of  reaction,  374 

,  .  symptomatic  and  ex- 
pectant. 373 

typhoid,  360 

,  unequal   diffusion    in    the 

endemic  and  eoidemic  areas, 
346 

• .  urine,  359,  361 

,  variability  of  the  microbe, 

356 

vibrio,     554.    355.    364,    368, 

369 

virus  contained  in  the  de- 
jecta, 350 

,  vomiting.  359 

,  water-borne  disease,  enter- 
ing by  the  stomach,  347 
Chylous  diarrhcjea,  361.  595 
Choleraic  malaria  attack,  82 
Cliolerlne,  361 
Chromatophlllc  granules,  7 
Chylocele.  569,  576 
Chylous  ascites.  569 

diarrhoea.  593 

dropsy  of  the  tunica  vagin- 
alis, and  of  the  peritoneum, 
583 

Chylurla.  581 

.  pathology.  581 

,  physical  characters.  581 

,  recovery  and  relapse,  582 

,  symptoms,  581 

.  treatment,  583 

Cla2«lfleatlon    of   malaria   para- 
sites, Mannaberg's.  54 
not  final.  57 

.       principle's 

of,  54 

Climatic  bubo.  720 

,  dlagnof^ls,  721 

,  geography.  721 

■ .  treatment,  722 

Cllnlcil  classification  of  malaria 

paraslt<'S.  56 

dlfTerencos  between  mala- 
ria parasites,  55 

forms  of  b«nlgn   and   i)or- 

nlclous  malarial  fevers,  75 


Cllnloal  phenomena  of  malftrlsl 

fever,  58 
Coocldla,  31 
Coko,  520,  521 
Colitis,  396 
Comatose    malaria,    pernicious, 

79,  81 
Continued  malarial  fever,  62 
Contrast    staining   with   eoslne, 

52 
Convulsive  seizures,  malaria.  79 
Corpuscles  in  malaria,  crenated 

44 

,  cupped,  44 

,  folded.  44 

.  zone    of    heaped 

up  and  of  so-'^ttered,  38 
Cou-p  de  soleil,  287 
Oorethrlna,  141 
Craw-craw,  717 

filarla  like  FUaria  noctuma, 

717 

.  O'Neill  on,  717 

,  incubation,  717 

.  Nielly  on,  718 

,  treatment,  719 

Crenated  corpuscles  in  malaria, 

44 
Crescent  body  (malaria),  10 

,  development  of.  12 

.  Afannaberg  on  the  de- 
velopment of.  12  (note) 

I ,  effect  of  quinine,  71 

; .  female,  13 

I  form    of    malignant    quoti- 

I         dian  parasite.  73 

forming  parasite.  69 

parasites,  haemoglobin- 

uric  fever,  91 

infection,   flagellated   body 

frequent  In,  41 

,  male,  13 

.  t'vln.  12 

unaffected  by  drugs. 

Crescents.  39.  75 

not  a  fever  form,  71 

,  time  of   appearance, 

Crisis  In  malaria,  74 

Crombie's        classification        of 

fevers.  298 
Culex.  128 

and    Anopheles,   points    of 

distinction.  146 

.  characters  and  species  of. 

145 

dlstlnsrulshod     from     Ano 

I>hples  and  ."=5tegomvla,  146 

i  fatigans.  121,  142,  555 

I  .  larva*.  147 

Cullcldfe.  128.  132 

.  divisions  of  family,  141 

Culiclna.  141.  142 
'  ('iipi»"d  cori)Uscle.-  in  malaria,  44 


46 
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Cycl«,  exogenous,  of  malaria 
parasite.  28 

Cydopt  quadricornis  and  guinea- 
worm,  622 

V 

Davainea  Madngaacariemu,  666 

Delhi  boil.  541 

Dengue,  209 

,  aBtlology.  210 

along     trade     routes     end 

lines  of  communication.  209 

.  characters  of  the  eruption 

214 
.  complication.-;  and  s<quolie. 

216 

..convalescence,   215 

,  culex.  211 

,  defervescence.  213 

,  definition.  209 

,  desquamation.   215 

,  diagnosis,  213 

dlfT^Ts  from  Influenza,  209 

,  epistaxis.  215 

,  geographical      distribution 

and  mwle  of  spread,  209 

,  germ,  210 

,  incubation   period,   211 

,  Influences  of  meteorological 

conditions.  211 

,  In  high  temperatures,  211 

.  Initial  fever  and  eruption. 

211 

,  Interval,  213 

,  morbid  anatomy,  217 

.  mortality.  217 

,  muscles  atTOT»hy,  215 

.  pains.  215,  218.  219 

,  pandemic.  209 

,  pemloious  form.  217 

,  post-mortem.  217 

,  relapses.  216 

,  rheumatoid  pains,  215 

,  roseolar  eruption,  214 

,  sudden  rl??c  and  extension, 

210 

,  symptoms,  211 

,  terminal  fever  and  erup- 
tion. 213 

,  treatment,  218 

,  usually  a  coast  disease.  211 

,  varlabilltv      of       epidemic 

type.  216 

Dermatobin  cynnir^'nfris,  7C9 

noxinlin,  709.  710 

Dermatose  pnrasitalrc,  718 

Dhobie  Itch.  691 

,  a  trlr-hophyton  infec- 
tion, 692 

,  «n  epiphytic  skin  dis- 
ease. 682 

,  definition.  692 


Dhobie  Itch,  diagnosis.  803 

.  parasites.  692 

.  prophylaxis,  684 

,  treatment,  094 

I  Diarrhoea  alba.  415 
I  Dlonlsl's   discovery  of  Intracor- 
I         puscular  parasites  In  bats,  29 
,  Dlptera,  132 

,  Diseases  of  the   skin   («««  Skin 
diseases) 
Diitomum  conjunctum,  635 

.  characters,  655 

.  eggs.  635 

cranmm,  631,  639.  664 

harmatobium.  605 

hepaticum,  639 

heternphyes,  664 

pulmonale,  631.  653 

hinoeri,  631,  653 

.  ova.  632 

$inen»e,  631,  655,  639 

.  characters,  655 

,  eggs,  636 

,  may  be  fatal.  637 

,  pathology,  637 

Dochmius  duodenafu,  645 

Double     continued     fever     (tes 

Fever,  double  continued) 
Dourlne,  184,  185 
Drepanldiura,  32,  33 

ranarum,  35 

Dropsy,  epidemic  («m  Epidemic 

dropsy) 
Dysenteric  malaria   attack,  82 
Dysentery,  150,  375 

a  colitis.  390 

abscess  of  liver,  582,  384 

acute  ttage.  378 

a?tloloey,  390 

alcohol  in,  401 

amoebic,  390 

anomalous  types  of.  380 

Corney  on.  381 

,  Daniels  on,  380 

,  iiost-mortem.  380 

Bacilhm  dyif^nterict,  397 
bacteria,  384,  395 
catarrhal.  377.  385 
cause     of     liver     abscess, 

382 

of  sprue,  383 

Colli  on  Bncteritim  eoli  com- 

mnne,  395 

chronic.  321,  380 

,  author's  treatment  of, 

406 

— ,  Hllller's  troatmeni  of. 
408 

,  lesions  In,  388 

— .  treatment     by     silver 
nitrate  injections,  407 

-,  ,  ,  other      methods. 

408 
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Dysentery,    chronic,    ulceration 

of  the  gut.  385 

,  definition,  375 

,  diagnosis,  399 

,  Durham's  micrococcus,  396 

,  epidemics,  375 

.  examination  for  bilharzla, 

399 

,  exciting  causes,  398 

,  fulminating,  378 

,  ,  lesions  in,  387 

,  gangrenous,  381 

,  ,  stools,  381 

,  geographical     distribution, 

,  germ  in  water-borne,  397 

,  griping,  377 

,  hseraorrhage,  381 

,  he>allng  process,  389 

- —  hepatitis.  382 

,  history,  377 

,  Ignorance  of  cause.  376 

,  Influence  of  age,  sex,  and 

occupation    399 

,  intussusception,   symptoms 

of.  382 

,  liver  in,  390 

, .  abscess,  peculiar,  395 

, .  absence    of    pyogenic 

bacteria,  394 

,  ,  post-mortem,  390 

,  mesenteric  glands.  390 

,  microscopical  examination, 

399 

,  morbid  anatomy  and  path- 
ology, 383 

,  mortality,  382 

,  onset.  576 

,  pathology.  383 

,  perforation,  581 

,  peritonitis.  382 

,  polypoid  growth  4n,  389 

,  predisposing  cause®,  398 

,  primary  legion.  388 

, ,  theories  of,  388 

.  probably   several  diseases, 

384 

,  prophylaxis.  4C9 

,  rectal  examination,  399 

,  recurring,  379 

,  relapsing,  379 

,  sequelflp,  382 

, more   dangerous   than 

the  disease.  383 

,  significance  of  amoeba.  392 

,  of  the  concurrence  of 

dysentery,  liver  abscess,  i 
Amctba  coli,  and  absence  of  j 
pus  ba.-.terl.i  In  liver  abscess,  i 
394 

.  sometimes    amoeba    cannot 

be  found.  392 

,  «tools,  377  I 


DyseDt^ry,  stools,  inspection  of, 
39G.  400 

symptoms,  376 

,  endless  variety  of,  377 

t-enderness,  382 

tenesmus.  320 

thickening,  382 

treatment,  399 

by  Ipecacuanha,  402,  405 

,  rine  emetind,  403 

.  by  istra.  406 

,  by   Japanese  hot-box. 

406 

— ,  by  Monsonia  ovata,  405 
— .  by  opium,  404 
— ,  by  other  drugs,  404 
— ,  by  simaruba.  404 
— , .  method    of    pre- 
paring. 404 

— ,  cinnamon,  405 

— ,  food  and  clothing,  408 

— ,  food  in  acute.  401 

— ,  importance  of  rest.  400 

— ,  In  bed,  400 

—  of  hepatitis,  409 

—  of  post  dysenteric  con- 
stipation. 408 

of  tenesmus,  406 

,  relief  of  pain,  406 

.  Rheln's  specific  reme- 
dy, 405 

, when  there  is  malarial 

clement.  401 

—  when  there  is  scorbu- 
tic element,  401 
,  with      aperient      sul- 
phates, 403 

, with      bismuth      and 

opium,  404 

with  calomel.  404 

with  drugs,  402 

ulceration,  description    of, 

385 

.  location  of,  386 

ulcerative.  378 

and  ;;{angrenous.  385 

,    post  -  mor- 
tem, 385 

.  stools.  378 

.  symptoms,  378 

various  forms.  384 

E 

Eberth's  bacillus,  265 

,  saprophyte.  265 

Egypt l.-iu  chlorosis,  645.  649 
El  Becho.  410 
Elephantiasis  arabum.  547 
.  clinical    characters  of   the 

swelling,  585 
,  diminished  liability  to  fll- 

aria  in,  573 
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Elephantiasis,  dressing  of  opera- 
tion. 592 

,  explanation   of  absence   of 

filarla.  570 

Grcccorun,  478 

,  Inflamin-ition  necessary  for. 

572 

,  lymph  stasis  in,  571 

,  macroscopic  anatomy,  586 

of  arms,  593 

of  legs,  586 

.  treatment,  586 

of  limited  skin  arcAS,  593 

of  scrotum,  587 

accompanying  hydro- 
celes, 590 

,  diagram.  589 

,  importanne,  590 

,  operation,      mortality 

from,  592 

,  treatment,  590 

, before  operation, 

590 

of  vulva  an'l  mammae,  593 

,  operation,  590 

,  parts  affected.  585 

,  pathology,  569 

,  pedunculated  groin,  596 

,  permanent,  586 

,  prevalence,  5W 

,  re<asons    for    regarding    as 

filarial,  570 

,  re-Mirrent  eryslpelatoid  at- 
tacks, 585 

,  scrotal     tumour     anatomy, 

590 

,  sequence  of  events  in,  572 

,  weight  of  tumours,  587 

Elephantold  fever,  584 

Encysted  sporozoites.  30 

Endemic  chylurla.  547 

haematurla,  605 

,  retlology.  606 

.  cause  of  urinary  cal- 
culus, 610 

, fistula,  610 

,  definition,  605 

,  diagnosis.  613 

,  ,  difficulties,  614 

,  duration,   609 

,  examination  of  urine, 

609 

,  female  parasite,  cha- 
racters. 606 

,  geographical  distribu- 
tion. 605 

,  history,  605 

,  male  parasite,  cha- 
racters, 606 

,  oviun    606 

,  pathological   anatomy, 

611 

.  of      bladder 

mucosa,  611 


Endemic  haematuria  pathologi- 
cal anatomy  of  muscular 
coats  of  bladder.  612 

,  prevention,  616 

. in  the  matter  of 

drinking  water,  616 

,  prognosis,  614 

•  ,  rectum  involved,  610 

,  symptom®.  608 

,  treatment,  015 

,  .  palliative,  615 

haemoptysis,  631 

,  diagnosis,  654 

,  geographical  dlstribu 

Uon,  631 

,  parasite.  653 

,  parts  affected,  633 

pathological  anatomy. 


633 


prophylaxis,  634 
j ,  sputum.  632 

.  symptoms,   651 

I  ,  treatment.  654 

I  Epideinlc  dropsy,  331 
I  ,  retlology,  333 

,  an.'enjla,  333 

I and  dropsical  beriberi, 

334 

,  case  mortality,  331 

,  circulation     and     re- 
spiration. 333 

,  definition  &nd  descrip- 
tion, 331 

,  diarrhoea    and    vomit- 
ing. 332 

,  exanthem,  332 

,  fever,  3v^ 

,  history  and  geograph- 
ical di«!trlbutlon,  331 
,  identification,  333 

.  liver  spleen,  and  kid- 
neys, 333 

.  morbid  anatomy,  333 

,  nervous  symptoms,  332 

,  special  symptoms,  332 

,  treatment,  534 

gangrenous  rectltls,  410 

,  Ackers  on.  410 

,  cause,  411 

.  geography,  410 

,  onset,  410 

,  stools,  410 

,  treatment,  411 

,  by     Spigelm 

anthebnintica.  411 

Exflagellatlon   of   malaria   para- 
site, 16 

,  Marshall  and 

Ross  on,  16 


Feeces,   microscopical   examina- 
tion for  ova,  639,  640 
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VtkrU  undulans,  223 
Fever,    Double    continued,    298, 
300 

-,  chart  of,  300 
-,  diagnosis,  301 

,  treatment,  301 

Low,  293 

Non-malarial  remittent.  298 

-,  quinine  in,  299 
Simple  continued,  2fi8 
Fevers,  unclassed,  of  the  Trop- 
ics, 297 
Fllaria  and  elephantiasis,  548 
,  author's  four  species.  545 

Bancrofti,  547.  553.  564.  566 

,  chronic  swellings  about  the 

groin  and  scrotum.  577 

—  chyluria.  569.  581 
and  lymph  varix,  569, 


581 
583 


582 


constitutional    effects, 

,  exciting  causes  of,  583 

,  pathology.  581 

,  recovery  and  rela-pse, 


retention  of  urine,  582 

,  symptoms,  581 

,  treatment,  583 

,  cutaneous  and  deeper  lym- 
phatic varices,  578 

,  cysts  of  adult.  578 

,  ,  Abercrcmibie's       case, 

578 

,  death  of  parents,  569 

,  definitive  host.  564 

Devtarqiaii.  546.  600 

and  Filaria  Ozznrdi,  599 

,  characters  of,  598 

,  demonstration  of.  in  blood, 

547 

, of  living.  549 

,  ,  technique,  548 

,  description    of    embryonic 

form,  549 
,  disappearance  from  blood, 

569 
disease  oriqlnatos  In  injury 

of  lymphatic  trunks.  567 
,  dissection    of    lymphatics, 

567 

dinrna.  M5,  597 

.  diagnosis  from  Filaria  ■ 

nocturna.  597 

,  relation  to  Filaria  loa,  I 

597  ; 

during  the  day.  555  i 

,  embryos,  552,  563,  564.   566.  i 

571  I 

,  not    present    In     ele-  I 

phantiasls,  560  I 

,  fang.  552 

,  female,  566 

V  V 


Filaria.    geographical    distribu- 
tion and  prevalence,  547 

oiffot.  546.  604 

,  history,  545 

,  human  definitive  host,  561 

immitis,  142,  564 

in  blood  from  organs,  554 

in  blood  of  man,  545 

in  chyluria.  545 

in  lung,  553.  554 

in  lymphatics,  562 

in   proboscis  of    mosquito, 

559 

in  sections  of  organs,  554 

Infection  of  man,  561 

.  intermediary  host,  564 

loa,  626 

and  Calabar  swellings, 

628 

,  characters,  626 

,  geography.  626 

.  habitat.  626 

,  Intprmetliary  host  un- 
known. 627 

,  in  the  eye.  628 

,  long-lived.  627 

,  relation     to     Oalabar 

swelling,  628 

.  _   resembling        Filaria 

nocturna  and  Filaria  diurna, 
627 

,  tall  of  male.  626 

,  treatment,  629 

,  Low  on,  559 

lymph  scrotum.  569,  579 

,  symptoms.  579 

.  treatment.   580 

lymphangitis  and  elephan 

told  fever.  574 

,  diagnosis,  575 

,  symptoms.  574 

.  treatment.  575 

,  lymphatic        trunks      dis- 
tended, 569 

. thicken -d,   57B 

.  varlx.  567.  570 

ivmphorrhaqla,  580 

Magalhtieni.  54C.  604 

.  charaeters.  604 

.  tlielr  patln)h)L'lciil  lin. 

portAUce.  546 
,  male.  566 

inedinffn*it,  617 

,  nu'tamorpliusis,     ,'i'j8,      .'■02. 

564 

,  ,  Banrroft  on,  562  inoff) 

, ,  Colquhoun     on,      562 

{not*) 

,  ,  technique.  562  inoU) 

,  mlcroscoi>lral  ex.imlnatU)n, 

549 
.  morbid  anatomy  and  patho- 
logy, 566 


u^ 


Index, 


Fllarla.    mosquito    Intermediate  , 
host.  555  I 

nocUirna,  17.  18,  128,  142,  312,  1 

341.  342.  343,  545.  548,  555,  561.  i 
564,  573,  633  | 

,  anatomy,  551 

,  dt'scriiition  of  enibry-   \ 

onic  form,  549 

,  geographical  distrlbu-  ' 

tlon  and  prevalence,  547  , 

nomenclature.  £45  , 

not   ginorally    pathogenic,  , 

566  ] 

,  ova,  571  I 

Ozzardi.  546.  599  ' 

,  author's    ob'iorvations  . 

on  parental  forms.  601 

.  characters.   599  ' 

,  oml^ryos    like    Filaria  | 

pemtani',  f>99 

like     Filaria     pergtam    and  i 

Filnria  Demartiuaii,  600  I 

.  parental  form,  Daniels 

on.  600 

,  parental  forms?,  564 

perttam,  341.  545.  601 

and    Filaria    uoctuma, 

603 

characters,  602 

. of  embryo.  602 

,  embryo  V--pot,  602 

.  geographical       range, 

601 

,  like  Filnria  Ozzardi  end 

Filaria  Demarqiiaii,  600 

,  male  and  female.  603 

,  parental  form.  603 

.  jtathology,   603 

,  structure  of.  552 

.  permanent       preparations, 

549 

,  post-mortem,  553 

,  i)ro))hyl.txls.  597 

recondita,  62o 

sanguinis  homini»,  584 

.  method  of   stain- 

im:,  548 

.  sheath  of.  550.  564 

,  tnble  of  comparative  dimen- 
sions, 601 

,  tall-si)ot,  550 

,  thoracic  duct,  567 

,  V-shaped  patch,  550 

,  V-spot.  550 

.  varicose  groin  glands,  669, 

575 

rolruhis,  629 

Filnria?  sancjuinig,  545 
Filarial  abscess,  573 
.  cause  of,  575 

dlscrlndnatlon,  560 

diseasf-s,  573 

,  enumeration  of,  573 


Filarial  ecdysis,  556 

,  anlflclal   method,   556 

(not0) 
elephantiasis,     author    on 

cause  of.  572,  573 

raosf|uito,  dissection  of,  557 

orchitis.  564 

.  treatment,  596 

synovitis,  584 

periodicity,  552 

.  Mackenzie  on,  553 

varicose  groin  glands,  575 

,      associated 

conditions,  575 

,       diagnosis, 


577 
hernia,  577 


577 


—        from 
operation. 


,  pathological 


anatomy,  577 
575 


symptoms, 
treatment. 


577 

Filariasis.  545 
Kla^ella,  8,  15.  21.  59,  64 
llagellatcd  bodies,  7.  40.  45,  66. 

71,  161 
.  evolution      from      the 

quartan  parasite.  15 
-7—  .  from   the  tertian 

parasite,  15 

.  examination   of  blood 

for,  41 

,  formation     from     the 

crescent,  13 

frequent    in    crescent 

infection,  41 

,  staining.  50 

,  source  of,  10 

Fly   disease  of  tropical   Africa 

182 
Folded  corpuscles,  44 
Framboesia  {tee  Yaws) 


Gamete,  23.  64 
Gamctocytes.  28.  44 

and  sporocytes,  develop- 
ment of,  71  (nott) 

male      hyaline      crescents 

female  granular  crescent*,  28 

Gangrenous  rectitls,  epidemic 
(itetf  Epidemic  gangrrenous 
rectitls) 

Garrapato.  714 

Gastric  malaria  attack,  82 

General  diseases  of  undeter- 
mined nature,  303 
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Germinal  rods  of  B(»69,  23 
Glob  I.  504 

Goundou,  732 

,  symptoms.  722 

Granular  sphere  (Tualnrla  para- 

s!teK  encctfl  o!  impregniiUon, 

El 
Ora^si  on  Anopheled,  19,  21 
Graasrs  opinion  ol  black  spore, 

30 
Gros  nez,  722 
Ground  Itch,  659 
Gdinea  worm,  fllT 
— — '   — — ,  Qb9<^e5^,  625 

^—   anFitomlCftl  features  of 

femde,  517 

-—  biological  peculiari- 
ties eiplH!n«*d,  B34 

tttptlfieil.  559 

- — '  1  ellofrts  of    (joM  water 

on  partjrltloTi  of,  619,  625 

embryo,       description 

of.  621 

in  body  cavity  of 

cyi.'lops,  6£'> 

- — » ,  Fed^cbenko  on    mode 

of  infect  loQ,  625 

^ —  ,  ei?ogrAphl(^^  distribu- 
tion, 617 

,  habits.  618 

,  intermediary  host,  622, 

624 

,  male,  6l7,  624 

,  metajuorpho-^ls,  623 

,  ,  diifiiUoti   of,   623 

,  rrUHTj.  of  InEtPtlon.  623 

.  10  doath,  624 

,  size,  618 

,  treatmert,  625 

, ,  Kmily  on,  625 


H 

ffimjiarffpirt  t!^/fon/wi,  715 
SiNUBmcaba^  1,  31,  32,  33 
Hvnuanioebldv,  31.  5e 
Hnmato^llQ    and   t^sln    stain, 

49 
Hie  mat  uric  fevpr,  84 
Il^mocytrtiftji,  1,  33.  33 
Hicnioglcibln  JtifEir^t^,  go,  166 
Hnemogloblnremla,  101 
Hflsmo^loblnurla,  Miilarial,  91 
Hsmoglobtntirlc  fpver,  &6,  84 

— ,  cftlompl   In^   164 

— —  ,  rr(?^p*?n    fcjiinlnL'  para- 
sites, 91 

— —  ,  diagnosis  from  yellow 

fever, 
— —  ,  employment   of   quin- 
ine in.  163.  166 


Hitmoglobinuric  fevor.   Immun- 
ity in  na»tive  Africans,  87 

,  kidneys,  90 

,  liable   to  recurrence, 

85 

.  liver.  90 

,  mixed      infection     of 

parasites,  91 

,  ppf't/'ltology,  90 

,  I'l^ik:.  !iM-ytosila.  lOi 

,  iire:c,-i:iutlon^,  16& 

.  recurrcijt  feT*?r  chart, 

86,  87 


,  Sambon  on  parasite  of. 


91 


89.  165 


165 


SevCFfl  forma,  89 

suppression  ol  urine. 
3 

symptoms,   88 
,  tannic  acid  in,  164 
,  transfusion    of   blood, 


treatment  of,  by  Quen- 
nec  with  chloroform.  164 
, w!th   oxygen,   165 

with  salicylate  of 

soda.  165 

,  urine.  84,  88.  89.  90 

lrji?mogn?^nr(Tin    31^  3Ji 
Hf^mnptit  tan^ui/fnija^  715 
H  nemos  pod  Ella.  31 
Halterldluin.  19.  2B,  32.  53.  34,  35 
Heat  apoplexy,  79 
— —   A.5iihyxEa,  ^£7 
^   edmuatlon.  E82.  283 
',  ft^tloloiry.  m 

- — ■    — ,   £li-flljTt"10ll.   ^ 

,  synii)toms.  284 

,  treatment,  284 

stroke.  282.       I    .  h7 

;  :^?- ■ill.]' in," '295  '" 

,  Chfvers   on    drunken- 
ness in.  233 

,  clothing  in,  295 

,  prevfntion.  295 

.  room?  in,  296 

Helminthiasis,  637 

Hill  III  Inthorfi     elastlca.  578 

Menfturgf?.  725 

Hewef^n's  obse'rv  i'  im^  on  par- 

aalte   In   miil   ilal   infection, 

43 
Hill  dUrrlMt^fi.  M% 

,  .Ttlology    and    patho- 
logy, 415 

and  sprue,  413 

,  definition.  412 

,  distinctive       features, 

415 

,  geographical  and  sea- 
sonal distribution,  412 

.  stools.  413 


740 
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HIU  diarrhoea,  syniptoms,  412 

,  treatment,  415,  414 

, .  by  Crumble.  ?52 

Hyaline  sphere,  21 
Hymenolevii  murina,  665^  666 
Hyperpyrexia!  fever,  280 

,  blood  coagulation.  281 

,  convalescence,  281 

,  mortality,  281  | 

,  symptoms,  280 

.  Thompstone  and  Ben-  ' 

nett  on,  280  I 
,  treatment,  281 

malaria,  pernicious,  79 


Indian  sickness,  410 
Infantile  biliary  cirrhosis,  474 

,  anatomy  and 

pathology,  475 

,  cau?e.  474 

, —  .  Gibbons  on  path- 
ology, 4/5 

.  pathological   ana 

tomy  and  pathology,  475 

,  symptoms,  474 

,  statistics.  474 

,  treatment,  475 

Infective  granulomatous  dis- 
eases, 478 

Insolation,  287 

Intermittent  fever,  or  ague,  58 
Intermittent*.  76,  77.  148 
Intestinal  myiasis,  668 

parasites,  639 

Intracorpuscnlar  forms  of  mala- 
ria parasite,  40,  43 

parasites,  30 

Ixodlasls,  710 


Japanese  river  fever.  276 
,  abortJon.   278 

,  acarus.  278 

,  ffitlology.  278 

,  bronchlrts.  277 

,  conjunctivitis,  277 

,  definition,  276 

,  eruptions.  277 

.  eschar.  277,  2'/8 

.  geographical  an  1 

seasonal  distribution.  276 

.  history,  276 

,  mortality,  278 

,  pathological  ari^ 

tomy.  278 

,  symptoms,  276 

,  treatment,  278 

Jenner's  stain,  48 


K 


Kakke  (tM  Beriberi)    . 

Kala-azar,  271 

,  aetiology,  273 

,  along  the  lines  of  commu- 
nication, 271 

and  Ankyloitomum    duoden- 

alo,  273 

,  Bentley  on,  274 

,  darkening  of  skin,  272 

,  death,  273 

,  definition,  271 

,  enlargement  of  spleen  and 

liver,  272 

,  epidemiology.  271 

,  Giles  on,  273 

,  post-mortem,  273,  274 

,  predilection  for  the  ac- 
climatised, 272 

,  Rogers  on,  185,  273 

,  Ross's  view?,  274 

,  symptoms,  272 

,  typical  appearance,  272 

,  treatment,  275 

,  uncertainty  of  its  true  na- 
ture, 275 

Kala-dunkh.  274 

Koch's  discovery  of  parasites  In 
monkeya,  30 

Krabbea  ffrandis,  665 

Kra-kra,  717 

Kufu,  714 


Larval  plague,  249 

Laveran's    classification    ol    en- 

docorpuscular  parasites.  32 
Latent  malaria,  127,  161 
Leeches,  715 

In  nostrils.  715 

Lelshman's  stain.  50 
Leontlasls,  490.  497 
Leper  juice,  502 

lyepers.  early  sterility  of,  511 
,  Leproma.  480,  489.  502.  503 

'  .  Hanson  on  the  brown  co- 

I         lour  of.  504 

I  —  .  microscopical  appearances, 

I         503 

I  Leprosy,  478 

,  aetiology,  507 

,  age,  507 

.  anaesthesia,  497,  505 

,  anaesthetic,  489 

and  amyloid  disease,  483 

and  syphilis,  484,  486 

and  tuberculosis,  484,  503 

,  atavism,  510 

,  atrophy,  497 
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Leprosy,  bacillus  of,  480,  485,  485, 

496,  605.  508,  509.  513 

,  ,  characters  of,  500 

, ,  cultures,  503 

.  ,  diagnosis  from  Bacillus 

smegmce,  501 
, , from  Dacilliu 

tuberculosis,  501 
, ,  posiition  of.   In  lepro- 

mata.  504 
,  Benson    on    infection     by 

man,  512 

,  caprice  of  distribution,  482 

,  climate,  508 

,  contagion,  511 

,  ,  principal  facts,  511 

,  death,  500 

,  definition,  478 

,  diagnosis.  505 

,  from  erythema.  506 

, from  lupus,  506 

,  from    skin    eruptions, 

506 

,  from  syphilis,  506 

, from   syringo- myelia, 

506 
,  died  out  In  England.  479 

does  not  interfere  with  sur- 
gical operations.  518 

,  early  liTipllcatlon  of  ner- 
vous system,  486 

,  evolution  in  stages,  484 

,  facial  atrophies.  497 

,  fresh  tubercles,  492 

,  galloping.  507 

.  geographical     distribution, 

480 

,  Gerlach  on  destruction  of 

nerve  terminals,  496 

,  glands.  492 

,  heredity.  509 

,  ,  Hansen  on,  511 

,  history,   478 

,  how  acquired,  509 

.  in  early  stages  not  a  strik- 
ing disearse,  483 

In  Isle  of  Pines,  483 

in  New  Caledonia,  483,  508, 

512 

In    Sandwich    Islands,    482, 

508 

in  temperate  countries,  481 

Indian  statistics,  481 
inoculation.  508 
isolation  of  lepers,  514 
Leloir  on  sweating  in,  486 
loss  of  hair.  488 
loss  of  sight.  498 
lymphatic  glands,  505 
macular  eruption,  487 

,  characters  of.  487 

,  duration  of,  487 

,  seats  of,  487 


Leprosy,  main-en-griffe,  497 
mixed,  489,  500 
nerve,  489,  493,  496,  497,  505, 
507 

,  duration,  500 

,  macular  stage,  493 

neuritis,  496,  502 

nodular.  489,  493.  500,  505,  507 

,  duration,  500 

,•  fever,  489 

,  essential  element,  489 

,  onset,  489 

,  prodromata,  490 

.  situation.  490 

,  termination,  493 

occupation.    507 

of  eyes,  492 

of  face,  488 

of  nerve  trunks,  493 

of  nervous  system,  494 

of  nose,  492 

of  skin,  490 

of  testes,  505 

of  ulnar  and  other  nerves, 

494 

,  other  lesions,  504 

,  ovum  infection,  510 

,  parasites  not  inherited,  510 

,  paresis,  484 

,  pathological  anatomy,  500 

,  perforating  ulctjr,  500 

.  perhxl  of  incubation,  485 

,  of  !fpoclf\c  deiK)3it,  489 

,  pigmentalion,  488 

,  prevention.   513 

,  primary  ex.intliem,  487 

,  a  macular  stage, 

484 

,  infection,  484 

,  prodromata.  485 

,  prodromic  stage,  493 

.  prognosis,  506 

,  of  nerve  cases,  507 

,  of  nodular  cases,  507 

,  recent  introduction.  482 

,  rise  of   modem  knowledge 

of,  480 

,  sequelfc,  484 

,  sex,  507 

,  social  and  hygienic  condi- 
tions, 507 

,  Sticker  on  initial  lesion.  485 

,  stringent  measures  of  Mid- 
dle Ages,  479 

,  sudden       appearance       of 

bulloe,  494 

,  symptoms,  483 

,  thickening  of  nerves,  496 

,  treatment,  515 

,  by  drugs,  515 

,  by  hypodermic  injec- 
tions of  perchlorlde  of  mer- 
cury. 517 
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518 


Leprosy,  treatment  by  Inocula- 
tions of  the  erysipelas.  519     i 

by  Iridectomy,  518         ,  - 
by  necrotomy,  518  | 

by     nerve  -  stretching, ,  - 
513 

by  tracheotomy,  518      1  - 
by  Unna,  517  i 

,  Daniel ssen  on,  517  |  - 

for  perforating  ulcer,  i 

of  lesions,  518  ' 
of  leprous  neuritis,  518     - 
nodules      on 

the  cornea,  516  '  - 

with  chaulmoogra  oil. 

516  '  - 

with   Iodide  of  potas-  I 

slum,  517  I  - 

,  with  thvroidin.  51fl 

with  tuberculin,  517  j  ■ 

tuberculous,  489 

ulcers,  492.  496  i  ■ 

vaccination,  515  I 

white.  506  I 

Leucocytes.  36.  75.  99 

in  malaria.  104  | 

Leucodcrmla,  500  i 

Lichen  tropicus,  6^0 
TAnguatula  eormtrirtn.  637  ' 

Liver,  absce>5s  of,  437  | 

,  ,  adhesions,  455 

,  .  PRtlology.  458 

,  .  Amrpba    coli    as   cause   ' 

of,  458,  459  I , 

,  ,  In    walls    of 

abscess,  456 

,  ,  and  alcoholism.  442 

,  ,  and  Amffhn  coli.  456 

,  ,  and  Bnrterium  coli  com- 
mune, 457.  459 

,  ,  and  dysentery,  449.  454 

,  ,  and  empyema,  453 

,  .  area  of    hepatic    per- 
cussion dulness.  449 

,  ,  ascites,  450 

.  .  author's      conclusions 

on  causes  of,  443 

, ,  causes  of  death,  454 

.  ,  characters  of  pus,  456,  470 

464 
,  .  of   the    expector- 
ated liver  pus.  453 

.  .  chronol  Off  leal  relation 

to  dysentery,  450 

.  ,  common  in  Europeans,  444 

441 

,  ,  complexion,  447 

.  ,  cough,  448  448 

,  ,  course,  444 

,  ,  decubitus,  448 

,  ,  definition,  437 

, ,  diagnosis,  460  458 


Liver,     abscess     of,     dlagnosl*. 
common  mistakes.  460 

from  basic  pneu- 
monia, 460,  461 

from  hectic  fever, 
461 

from  Icucocythw- 
mla.  461,  462 

,  ,  from  malaria,  461, 

462 

from  other  forma 
of  suppuration.  462 

-.  , from     pernicious 

anrrmia.  461.  462 

from  scurvy,  461, 


462 

.  .  from      ulcerative 

fever,  461 

digestive    organs    In, 
449 

,  duration  of,  451 
,  encystment,  45^ 
,  explan.'itlon      of      ab- 
sence    of     pyogenic     micro- 
organisms. 457 

,  exploring  In,  482,  472 

,  exposure  as  cause  of, 

442 

— ,  fever  In,  446 
— .  friction  in.  450 
— ,  eeographical  distribu- 
tion, 437 

,  hermtltls.  454 

.  In  Great  Britain,  437 

,  Incidence     of     symp- 
toms. 451 

.  influence   of   aee   and 

ength  of  residence.  443 

,  of  malaria.  443 

,  local  bulging,  450 

,  local  cedoma,  450 

,  morbid  anatomy,  454 

,  mortality,  454 

.  .  number.      size,      and 

situation  of  abscesses.  455 

natives  more  liable  to 
dysente-rv.  441 

opdema  of  feet.  450 
operations     for,      465, 


.  apparatus  for.  407 

,  ,  author's,  407 

,  ,  Oodlee's.  465 

,  ,  Mncleod's,  467 

organisms    concerned, 

,  pain.  447 
In  right  shoulder, 

,  pathology.  458 

,  author's  view.  458 

,  Budd'9       theory. 
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Liver,  abscess  of,  pathology, 
MaclcHxi  on  objection  to  au- 
thor's view,  459 

, ,  persistent  fever  after 

operation,  471 

physical  signs,  445.  449 
pneumonia,  450 
,  post -raortem,  439 
,  predisposing       condi- 
tions, 442 

progress       In      early 
operations,  472 
-,  ,  pulmonary    Inflamma- 
tion and  abscess,  455 

,  pus  burrowing,  450 

— .  pyogenic      orgfanlsms, 
455,  456 

question  of  return  to 
tropics,  473 

race  and  sex,  441 
rare  in  European  wo- 
men, 441 
-, ,  Rees  on  natives  of  Ni- 
geria, 441  {note) 

-  .  relation  to  dysentery, 

438.  459 

respiration.  448 
rheumatic  -  like  pains 
and   swelling   of  hands  and 
feet.  447 

,  rigors,  446 

,  rupture.  452 

, into  blood-vessel, 

153 

,  Into  bowel,  453 

.  into  lung,  452 

-  into  pericardium, 

— , Into  peritoneum. 


453 


153 


52 


149 
460 


170 


,  Into  pleura.  453 

into  stomach,  453 

,  Rendu's  table  of. 

through  skin.  453 

splenic     enlargement. 

,  sterile.    Calmette    on, 

supplementary  cau«os, 
,  sweating,  447  [443 

,  symptoms,  444 
,  ,  variety  of,  444 

terminations.  451 
,  treatmont,  463 
,  after     operation, 


by  aspiration.  463 

by  hepatic  phle- 
botomy, Harley  on,  465 

.  ,  of     abscess     dis- 
charging through  lung,  471 
, of  rigor,  463 


Liver,  abscess  of,  treatment  of 
sepsis,  471 

, , when     rupturing 

into  serous  cavity.  472 

,  ,  tyj)Os  of.   447 

,  .  variety  in  urgency  of 

symptoms,  446 

,  ,  varicosity  of  the  epi- 
gastric and  hoimorrhoidal 
veins,  450 

, ,  wasting,  447 

Local  diseases  of  uncertain  na- 
ture, 717 

Loefller's  methylene  blue  stain, 
48 

Low  fever,  298 

Lucilia  viacrllarin,  707 

in  nostrils,  708 

Lymph  scrotum,  569.  579 
Lymphatic  varix,  547,  569,  570 

,  pathology,   567 


MacOallum's  discovery  In  mala- 
ria. 19 
Macleod's.   Dr.  Nell,  method  of 
preparing    film    of   malarial 
I         blood.  46 

Macrogamote,  28 
;  Macrophages,  98 

Madura  foot  (frr  Mycetoma) 
I  Main  pn-vrrlffe  (leprosy),  497 
Mai  d'estoninc  des  negres,  645 

1  do  Caderas.  132,  185 

!  du  Coit,  184 

I  Maladlo  do  carrion,  534  {not*) 
Malaria,  119 
— ,  a    coinmunlcablo    disease, 

127 
— ,  acclimatisation.  128 
— ,  Indlvliual     differences     of 

susceptibility.  l.?9 
— ,  prr«;onal  dlfTerenoes,  128 
— ,  precautions  of  old  residents, 

129 
— ,  racial  su<;ceptlbillty,  129 
— ,  mtlologv.  119 

— ,  ,  altitude,  122 

— , ,  atmosplieric   tempera- 
ture. 122 
— .  ,  circumstances   favour- 
in?  infection,  119 

— ,  .  earth  rlUturbance.  125 

— ,  .  effects  of  decomposing 

vegetable  m.-ntor.  122 

— .  ,  effects   of  floods,   123, 

124 

— .  ,  endemic   fluctuations, 

120 

— ,  ,  epidemic  fluctuations, 

120 
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Malaria.   (Btiology.    influence   of 
houses  and   lodgings,  125 

-, of    latitude    and 

season,  120 

-, of     local     condi- 
tions, 120 

-, of  moisture,  122 

-,  of  mosquito,  122 

-     —  of  mosquito  pools, 
122 

-.  of  rainfall,  123 

— ,  of   subsoil    mois- 
ture, 123 

-,  of  troops.  125 

-,  of  winds  and  at- 

mosplierlc  conditions.  124 

.  history  of  Hong  Kong, 

125 

-.  otb^r    condiilons    nc- 
cessarv,  125 

-.'parasite,   119 
-,  time   of   day    in   rela- 
tion to  infection,  125 

algide     atta?k,     pathology, 
83 

-   .  treatJiient  of,   165 

alimentary  canal  In,  96 
amblyo.nia,  80,  81 

,  diagnosis      from      the 

quinine  form.  80 
anarcotine  in.  166 
and  hfrmoglobinuria,  91 
Anopheles  as  efficient  hosts 
antipyrin  in,  165        [of,  142 
aperient?  in.  162 
aphasia.  79 
arsenic  in,  166 
black  plginenl,  100 
blood  in,  94 

blood   of   the   splenic   vein 
and  liver,  99 
cachexia.  111 

and   abortion,   112 

and    trypanosoma    In- 
fection, 185 

-.  associited    with    func- 
tional lesion,  114 

-,  with    organic    le- 
sion, 114 

— ,  atrophic  cirrliosis,  117 
-,  definition.  HI 
— ,  cardiac    degeneration, 
118 

,  delayed     development 

of  the  body,  112 
— ,  drink  in,  168 
— .  enlarged  spleen,  111 
— ,  food  In.  168 
— .  hemorrhages.  114 

— — . ,  ,  post-mortem.  116 

,  ,  hepatic     enlargement, 

116 
, ,  hepatitis,  chronic,  117 


Malaria,       cachexia.      herpetic 
eruptions,  114 

, ,  hypertrophic     cirrho- 
sis, 117 

intestinal     affections, 


114 


115 


113 


,  neurosis,  113 
pathological   anatomy, 

pathology    115 
peripheral       neuritis. 


pigmentation,  111 
poisoning      compared 
with  opium  poisoning,  113 

,  ])ractlcrtl       considera- 
tions, 117 

pulmonary    affections, 
114 

sidcrosis,  117 
skin  affections,  113 
symptoms.  HI 
toxin,   acquired  toler- 
ance, 112 

,  treatment  of,  167 

,  without  fevor,  111 

capsicum  in.  167 
carbolic  acid  in,  166 
cause  of  fever  and  period- 
city  in,  105 

of  nephritis,  118 

cerebral  embolism,  81 
choleraic  attack,  82 
circumstances        favouring 

clinical  manifestation,  126 

infectloFK  119 

continued  fever,  62 
convulsive  seizures,  79 
crescent  body  ^»««  Crescent 

bodies) 

■   cultivation  of  land,  168 

of    Eucalyptus    globu- 
lus, 170 

of  sunflower,  etc.,  171 

of  trees  and  plants,  170 

definition,  1 

destruction  and  reparation 

of  blood  in  first  attacks  and 
in  relapses,  95 

liagnosis     from      cerebro- 
spinal meningitis.  151 

from     chronic    quoti- 
dian fever,  151 

from  lymphangitis,  151 

from       Mediterranean 
fever.  151 

from  splenic  leucocy- 
thfemia.  152 

from    other    types    of 
paroxysmal  fevers,  151 

from  tuberculous  dis- 
ease, 152 

from  typhoid  fever,  152 
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Malaria,  diagnoels  from  ulcere- 
tlye  endocarditis.  152 

,  diminished      amooni      of 

blood.  95 

hsBmoglobln  yalue,  05 

disturbance  of  the  soil,  125 
dose  of  quinine,  156 
double  fever,  82 
drainage  In,  168 
.  Duncan's    experiments    In 
prophyl&xls.  172 
dysenteric  attack,  82 

,  treatment  of,  163 

,  euqulnlne  In.  157 
,  extravascular,  89 
fever,  a»ticli>atlng,  62 

clinical  phenomena  of, 


58 


106 


cold  stage.  59 
,  continued,  62 
,  double,  62 
,  duration  of  fit,  60 

febrogenic  agent.  105 
,  first  attacks,  76 

invasion.  119 

,  general  statements,  75 
,  haemoglobin     solvent, 


hot  stage,  59 
Influence  of  physlolo- 
grlcal  rhythm  on,  107 
intermittent,  76 
microscoploal     exam- 
inations, 75 

.  mixed  Infection,  62 

.  ,  parasite,   variation  in 

life  span  of,  107 

, ,  anticipating,  107 

, ,  postponing,    107 

,  periodicity,  106 

,  pernicious  attacks,  78 

, ,  alglde,  79 

,  ,  cerebral    78 

, hyperpyrexia!.  79 

,  postponing,  62 

,  premonitory  stage,  58 

,  pyrogenlc  agent,  106 

,  quotidian,   446 

,  relapses,  76 

, ,  relation  of  the  pheno- 
mena   of   the    fever    to   the 
stages  of  the  parasite,  62 
remittent,  62,  77,  108 
rhythmical  immunity, 
107 

,  sublntrant,  62 

,  sweating  stage,  59 

,  temperature,  59.  61 

,  terms  employed  In,  C2 

,  typhoid  state  in,  77 

flagellated  bodies,  161 
flooding  of  land,  168 
free  parasite,  98 


Malaria  free  pigment,  98 

,  gastric  attack,  82 

,  geographical  range,  119 

,  haematoblasta  in,  106 

,  hsemoglobinflemla,  101 

, ,  cause  of.  102 

, ,  deposit  of  yellow  pig- 
ment. 102 

results  In  hsemoglob- 

Inurla,  102 

,  hfemofflobinuiia,  84 

,  hsBmolysls,  94 

,  immunity    of    native    chil- 
dren, 130 

, of  ships'  crews,  124 

,  ,  rhythmical,  107 

,  indications     of     salubrity, 

116 

,  individual    differences    of 

susceptibility,  129 

,  Influence  of  meteorological 

conditions  on  relapse,  Iot 

, of  age,  127 

, of  occupation,  127 

, of  sex.  127 

,  inherited  experience,  130 

,  iron  and  arsenic  in  treat- 
ment, 155 

,  kidneys  in,  96 

,  leucocytes  in.  104 

, in     benign     tertians. 

104 

, in       crescent-forming 

fever,  104 

. in  pernicious  attacks, 

104 

,  In  quartans,  104 

, ,  mononuclear.  In,  104 

. ,  polynu clear,  in,  104 

,  liquor  arsenlcalis  In,  166 

,  liver  in,  96 

.  location  of  dwelling  houses, 

169 

,  lungs  in  98 

,  Ivmphatlc  glands  in,  99 

.  MacCallum's  discovery,  19 

,  malignant  infection,  69 

.  parasite,  amceboid  con- 
ditions of.  70 

,  ,  brassy  bodies,  70 

, .  characters         In 

common,  69 

. . of  fever.  72 

.  crescent        body 

characteristic,  71 

,  ,  forms  of,  55 

,  ,  geographical  dis- 
tribution, 74 

,  ,  infections,  66 

. ,  multiple      infec- 
tion, 70 

.  ,  pigmented  stage^ 

70 
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Malaria  parasite,  zoological  af- 
finities. 31 

,  pathoffnomonlo  signs  of,  146 

,  periodicity    in    diagnosis. 

106.  149 

, ,  lessons  from  aathor's 

theory  of,  109 

,  pernicious  attacks,  78 

, ,  diagnosis      from 

apoplexy,  153 

, , from  cho- 
lera, 153 

— , , from  croup- 
ous pneumonia,  153 

, , from  dysen- 
tery, 153 

, , from      heat 

stroke,  153 

, , from  puer- 
peral fever.  153 

, ,  microscopical  ex- 
amination, 153 

,  phagocytosis  in  spleen,  96 

,  phenocol  hydrochloride  in, 

.  physiological  depression  fa- 
vouring. 126 

,  pia  mater  and  brain  cor- 
tex in.  96 

pigment,  96 

compared   with  other 

pigments.  98 

,  explanation,  100 

in  cerebral  capillaries, 

81 

,  nature  and  source  of,  97 

,  yellow  or  ochre.   100, 

101.  102.  110.  U5.  117 

.  Plasmodium.  1  {noHf) 

.  polycholla.  101 

.  post-mortem,  81,  96 

,  prevention  of,  173 

.  prophylactic     precautions. 

171,  172 

, use  of  methylene  blue, 

172 

.  pyrogenic  agent,  108 

— .  quartan  parasite  («#«  Quar- 
tan) 

.  quinine  in.  154.  155 

. and  arsenic  as  pro- 
phylactics. 172 

, .  form     in    which     to 

administer.  156 

. ,  hypodermic  injec- 
tions of,  157 

. in  pregnancy,  156 

, in  puerperal  state,  156 

. .  intravenous    injection 

of.  160 

. .  milk  as  a  vehicle  for, 

157 

, ,  mode  of  actrton  of,  180 


Malaria,    quinine,    precautions, 

159 
, ,«solubility    and    equl« 

Talent  value  of  salts  of,  158  . 

tost.  148 

,  tetanus,  158 

,  toxic  ellects,  155 

,  ways  of  exhibiting.  154 

. ,  when    and    in    what 

doses   to  give    in   ordinary 
cases.  154 

,  urticaria,  156 

.  racial  differences  of  sascep- 
tibUity.  129 

relapses,  119 

restlngphase,  127 

rigor,  ^,  106 

.  hnmoglobin     dissolv- 
ing substance  freed   103 

sequelae,  118 

size  and  shape  of  blood  cor* 
puscles,  103 
-  spleen  in.  9R 

splenic  abscess.  110.  116 

enlargement  115 

leukeemia,  118 

tumour  in  district  In- 
dicative of  endemlcity,  115 
•, ,  liability  to  rup- 
ture. 116 

spontaneous  recovery,  168 

sudden  delirium,  79 

suppression  of.  173 

syncopal  attack,  83 

terras  employed.  62 

tertian  parasite  («««  Tertian) 

toxin.  62,  &3.  106.  115 

,  Celli's       experiments 

with.  106 

,  treatment,  154 

, bv  Warburg's  tinc- 
ture. 160 

. of  Algide  and  dysen- 
teric attacks.  163 

, of    bilious    remittent. 

161 

, of  grave  fevers.  162 

. of        h«moglobinurio 

fever,  163 

, of  hyperpyrexia.  182 

. of     splenic     tumour. 

167 

, with  drugs,  188 

, with  phenocol  hydro- 
chloride, 186 

,  Walcheren  expedition,  124 

with  syphilitic  and  tuber- 
cular disease.  118 

Malcoeur.  645 

Malta  fever.  220 

,  ntiology.  224 

,  agglutinating  reaction. 
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**^  —  atLd  trpbot<t,  221 

- —  ,  befiaTfonr  oC  ttie  tem< 

pemttire,  US 
'"-^  — ^.  Bixt    find    lAab    on 

pit>fnotl«,  238 
- —  — -,  conveyed     by     Bhlp*, 
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- —  ^  eontlaued  typ©,  S3 

*- —  ,  d«&]ilttoii.  239 

.  dlAgtiDAla^  287 

, Irom  if  phold,  227 
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r«i4d«ace,  2£$ 
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' ,  rheum&tl«41ke      iif!«c- 
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&Dd  irpfii.  224 

- — ,  serum  twt,  221 

.  iplfteii,  W 

,  tymp^oms,  S21 

* —  — -,  treftiment,  2SS 
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, ,  dtetatlc.  228 

*-^-  *- — , 1  preeaunon^,  S2d 
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— -   ,  undtiliiiit  type.  22^ 

M&ltQAb«rg'8      ClAMlfleAUOll       Of 
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Mfountaln  fever,  534 
Moumblque  ulcer.  673 
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,  Rtspnic  In,  195 

^  111  J  taction   of   human   blood 

serum,  1^ 
,  Innciihitlon    wUli    trjimnO' 

aorne?,  136 
Hakra  eih  Nt^shn  f^TGr) 
K&iha  fever,  279 

,  mtlolo^y,  2r?9 

*—  — — ,  period  prevalent,  2fl0 
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— ,  symptoms,  27& 

— i^-  - — -t  trefltnient.  280 
Xem^ttodea,  65S 

Nerve  leprosy  (*«  Leprosy} 
Koduliir  leprosy  (i«*  L^^prosy) 
Non- malarial     reeiUtent    lever* 
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^^,  explanation,  100 
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- —  t^njitnnu*.  633 

"^ —  tiA0nff#,  635 

OpplUtto.  645 

OrlBniftl  aore,  Wl 

*—  -— **  wjiiology,  54i 
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,  definition.  5*1 

- — '  . ,  dura  I  Ion,  542 

\  eiTect  of  sanitary  Im 

prove  m  en  t,  541 
- — ,  geogmphical  and  sea- 

»onjil  {il3tr!buUon,  S4L 

,  histology,  543 

,  moo  111  St  Ion  lay  Jews  o? 

Bagdad.  S44 

,  loc^l       tiomencLntuce, 

541 

-  ^— ,  ntlero-organlsm  of,  S43 
—,  on«et.  642 

,  parasite  probably  CErtl' 

ireyed  by  fllea,  541 

*—  — ,  situation  of.  542 
— —  ,  symptom  a,  542 

,  trefltnicnt,  544 

Qf  jlftAfld(jru#  mcuhaia,  71S 

'  — ,  ;E?eograp!iy,  714 

,  hflbltd,  714 

Oroya  tefer,  5W 

Dvalf .  S3 


J'vrngfmitnus  Wf^ftrmnttni,  631 

Piraly?l9,  maUrUI^  7t 

Pa  rang  I,  520,  521 

FKTAsltes,    undDPorpusculvr,    ol 

verteijrftt^,  52 
— -*j ,  Laveran>       alaA9lflG&' 

tlon,  32 
__  af  the  circulatory  und  lyio- 

phatk  syaterui   H5,  S05 
- —   of  the  poone^tive  tissue,  §17 

of  the  livor,  655 

of  the  lungs,  631 

Pemphigus  contaglosus    877 

- —  ,  jptlolo^y    and    patho- 
logy, 6^9 
- — ,  di*flnitlon.  677 

-  ,  dU^uoals  from  chick- 
en-pox,  ff?a 

,  —   from      Hng^otm. 

880 

—- —  ^—.geographical  disiribu 

ttou,  @7S 
,  InoculrtUon       ejfperl- 

ments,  STfl 

,  like    lmpet[g«>    conta- 

Sloaa,  e/8 

' ,  morbid  proceig,  STB 

— -,  situation,  879 

,  symptfims,  67a 

— '  H .  trentment,  690 

lepr»9D3,  434 

Pencil  11 11  m.  70? 
P#sifa#cmnrim  mn^^lri^um,  S57 

' — -  ' — ',  encysted  In  the  Itver^ 
637 

- — ,  Urval  fofm,  638 
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PerloJlcity  of  fever  Ln  liver  ftb- 

spe**,  149 
PfTiplanttfi  oritnittlU,  636 
Pemleiou<5  ^ttncks  (mnlnrlEiK  78 
.   — — ,  Alglile  [ojini,  81 

,  cerebral  forms,  ?fl 

' —  — .  pailiolocy,  83 
Peatls,  231 

- —   am^itlfifu,  249 

Midfrnfu,  2^S 

Phaged^nM,    tropical    slmiglilng 

\»t*  Tropical  £loughlnf  pha- 

fe^lirnai 
Phagoeytefl,  3,  Se 
Phaaocyto-sla,  42 
Pledra,  702 
— ,  distribution.  TIE 
— -,  j^ymptoins,  702 

,  treatment,  7W 

Pl^ment^^l  borly,  40 

Plf m«^nted  bwty  fmalaria).  40 

leucocyte*  /m«l»rlaj,  42 

- —  leucorvte  (malarial,  fiotiree 
Of  the  pigment,  96 
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Pigmented   lymphocytes    (mala- 
ria). 43 
Pinta.  698 

caused  by  various  fungi,  702 

,  definition.  698 

,  diagnosis,  702 

,  epiphytes.  701 

,  geographical    distribution, 

,  mycelium,  700 

,  pathology,  700 

,  spores,  700 

,  symptoms,  699 

,  treatment.  702 

,  types  of  disease.  700 

Virotoma  bi^emimm,  30,  32,  35.  91 
Piroplasma.  32.  35 

bigewinum,  30,  131,  174,  710 

Plague.  231 

,  abortion,  ?48 

.  retlology,  233 

,  nge,    sex.    and   occupation, 

243 

among  rat«?.  etc.,  241 

and  fieas,  243 

and  open  wounds.  240 

and  pneumonia.  248 

,  atniO:»pheric    tcmperaturns. 

244 

bacillus,  culture  charac- 
ters, 235 

,  pcftit,  231 

, ,  I'hyslcal  diameters. 254 

.  bacterium.  231.  234 

.  buboes,  234,  236.  241,  246.  247. 

249,  250 

carried  by  flies,  241 

,  Clemow  on  the  marmot,  242 

communicated  to  lower  ani- 
mals, 240 

conditions  favouring  natur- 
ally acquired,  230 

,  connection      between      rat 

plague   and   human   pljigue, 

convalescence,  247,  248 

,  conveyed    to   man   in  food 

and  drink.  24C 

,  death,  248 

,  decomposition,  250 

,  definition,  251 

,  destruction  of  vermin,  254 

,  development  of  buboes,  246, 

247 

,  diacrnosls,  252 

,  difTuslon  bv  railways,  255 

,  elevation.  244 

.  experiment    on    contagion, 

239 

,  experimental,  235 

,  extension  of  plague  epi- 
demics, 244 

face.  i45 
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Plague,  feeding  animals  on  cul- 
tures, 238 

,  fieas  of  the  dead  rat,  242 

,  filth  and  overcrowding,  239 

,  follows  trade  routes.  244 

,  general  j-anltatlon,  255 

,  geographical   distribution, 

231 

,  geological    constitution    of 

soil,  244 

,  h'vmorrhages.  247 

.  Haffklne's  Inoculations,  259 

,  immunisation  of  horse*,  262 

,  of  rabbits,  261 

.  Importance    of    examining 

de-strove  i  rp.ts.  2v55 

in  Africa.  232   233 

in  America.  233 

in  Australia.  233 

in  China,  232.  233 

in  Egypt,  232 
In  England.  232 
in  Glasgow,  232 
In  India,  252 
in   Russia,  252 
Incubation  period,  9M 
Infection.  240 
Inoculabllliy  of  man.  235 

of  other  animals,  236 

inooulatloa    of    rats    with 

Danysz  bacillus,  258 

insect  bites,  241 

Inspection  of  dead.  256 

Intensification  and  attenua- 
tion of  virus.  257 

killing  of  bacilli.  254 

leather  gloves.  259 

I.ustie's  injections,  260 

lymphatics.  251 

mortality.  249 

of  Justinian.  232 

pathological    anatomy    and 
pathology,  2bO 

I>ost-mortem.  250 

,  brain,  251 

,  heart  and  large  veins, 

251 

I  .  .  kidneys,  251 

liver,  251 

muscular         contrac* 
tlons,  ?50 

,  of  f^ilTiej-plg,  237 

.  spleen.  251 

Princrle  on  rats  anticipat- 
ing. 242 

prodromal  stage.  245 

prophylaxis,  253 

,  personal,  258 

pyremia.  247 

qiiarantlne,  253 

,  from       an       Infected 

place,  254 

, for  convalescentfl.  253 
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Plague,  relapses,  249 

,  rigor,  250 

.  Uocher  on  other  animals, 

242 

,  scnim  therapy.  261 

,  Simpson's     inoculation     of 

monkeys.  242 

,  stage  of  adenitis.  246 

• , of  fevor,  245 

, of  invasion,  245 

,  symptoms.  244 

,  susceptibility  of  farmyard 

anl'nals.  239 

,  temperature.  245 

,  treatment,  230 

, of  dead.  255 

,  typhoid  stupor,  248 

,  vomiting.  246 

.  wounds,  240 

Plasmo<llum.  1  (nott^ 
Pnoumon'c  i>lagiie,  249 
Polycholia,  101 
Ponos,  476 

,  complications,  476 

,  duration.  4'^ 

.  fever,  476 

like    Infantile   biliary    cir- 
rhosis, 476 

,  onset.  476 

,  pathological    anatomy   and 

pathology,  477 

.  post-morteTP.  477 

.  syrni)tom8.  476 

.  treatment.  477 

roroeephaluf  conHrietut,  637 
Pricklv  heat.  670.  671 
Primitive  bodies  of  Plehn,  7 
Proteosoma,  26,  29,  o2,  33,  54,  35. 

128.  146 
Proteus,  394 
Protozoa.  12  (nnte^.  384 

In  liver  pus.  45^ 

Psllosls  (*ee  Sprue) 
PuJfX  irntnn*,  704 

ptn^trann,  70."3 

Purru.  520 

Pyamlc  abscess,  458 


Quartan  ague.  55.  62,  65 
chart.  66 

Infection.  39.  63 

parasite.  55.  76 

,  absence  of,  in  Calcutta, 

65 

common  In  Antigua,  65 

In  Madras.  65 

in  Sierra  Lione. 

65 
compared  with  tertian. 
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Quartan  parasite,  cycle  of,  63 

,  daisy  form,  65 

,  degeneration  of,  64 

spheres,  64 

sporocyte,  65 

Quartana  duplex,  57 

triplex,  57 

Quinine  amblyopia,  80 

,  diagnosis   from  mala- 
rial, 80 

,  bearing  of,  on  microscop- 
ical diagnosis,  46 
Quotidian  ague.  57,  62.  73 

infection,  72 

parasite,  73 

pigmented,  55 

unplgmented,  55 

periodicity,  value  of,  149 

sporulatlng  parasite,  75 


Recurrent  chart  of  haemoglobin- 

uric  fever,  86,  87 
Remittent    fever.    Non-malarial, 
298.  299 
!  Remittents.  76.  77.  148 
'  Residual  bodies,  28 
Rhabdonfma  intejtinale,  416,   660, 
661 

I  ,  fllarlfor'n  l^rva.  662 

I geographical  dlstribu- 

•  tlon.  661 

j  ,  rhabditic   forms,  062 

,  prophvlaxls.  665 

I .  trf-atmeiit.  665 

]  Fhipieephnlun  gnnnnineuf,  710 
'  Rlngor.  on  excretion  of  urea  In 
I         malarial  fever,  60 
Romano%rsky's  staining  method, 

49 
Rosette  body.  40 
Ross,  discoveries  In  malaria,  18, 
50 

, .  confirmation 

and  extension  of.  19 

on  exflagellatlon,  16 

Rouleaux,  zone  of,  19 
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Sand  fleas.  703 

Sandfl!r»s  and  malaria  mosquito, 

points  of  d1<«tInctlon,  141 
Screw  worm,  707 

,  charactprs.  708 

,  eggs.  707 

,  habits.  707 

.  treatment.  709 

fichiMfOKomum     h(rmatobium,    605 

606 
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Scliiifncrs  dots.  68 
Septicrnmic  pJagiie.  248 
Serpiginous    ulceration    of    the 

genitals.  S% 
Shinia  Mushl  {xee  Japanese  river 

fever) 
Ship  beriberi.  7.15 
Ship  malaria.  120 
Simulldap.  141 
Simple  cH>ntlnued  fevjr,  298 
Siriasis.  285 

,  aetiology.  286 

,  cause  of  death,  289 

,  convalescence,    289,   292 

,  definition.  285 

,  diagnosis.  290 

, from      cerebro  -  spinal 

fever.  291 

,  from  malaria,  290 

, from   pontine   liu.inor- 

rhage,  290 
,  geographical     distrlb-it'on, 

285 

' ,  high  fever,  289 

,  hyperpyrexia.  238.  291 

,  morbid  anatoinv,  290 

,  mortality,  2:'^9 

,  nomenclature.  285 

,  pathology.  290 

,  post-mortem.  290 

,  prodroinatn,  2R7 

,  Sambon  on,  285,  287 

,  syrnijtoms,  287 

,  theories  of  polar  heat,  286 

,  treatment,  291 

,  Wood  on  symptoms,  288 

Skin  diseases  caused  by  animals. 

703 

by  bacteria,  675 

bv  vegetable  para- 
sites, 680 

.  non-specific,  670 

Sleeping  sickness  of  the  Congo, 

,  nptlology,  341 

and  b;'riberl,  342 

and    Filaria    per8tan$. 

341,  342.  343 

,  bacterium.  342 

.  convul.-iiors.  339 

,  death,  339 

,  dofmltlon.  335 

,  dla«?nosi3.  342 

,  duration.  340 

.  enlargenent     of     the 

lymphatics.  379 

,  geographlc^al  distribu- 
tion, M5 

,  In  England,  341 

,  increasing  somnolence. 

338 

,  intensely     itchy     pa- 

pulo  vesicular  eruption,  339 


Sleeping  sickness  of  the  Congo. 
Mott  on  pathology.  336 

,  not    connned    to    the 

negro,  336 

.  onset.  336 

.  pathological   anatomy, 

340 

,  symptoms.  536 

.  transverse    section    of 

vessel  In  brain.  540 
,  treatment.  342 

.  wasting.  339 

Si»ent  pigments,  53 

Spheres  ( malaria  parasite),  39,  44 

,  granular.  28 

.  hyaline,  28 

Spleen  in  malarial  fever,  60 

Sporocytos  (malaria  paraslte>.  28 

and  ganietocytes,  develop- 
ment of.  71  (note) 

Sporozoa.  1.  31 

Sporozoites  (malaria  parasite). 
2b.  26.  27 

.  encysted,  30 

Spotty  fever.  174 

,  a-tlolou'v.  175 

.  area  of.  174 

,  case  mortality,  174 

,  parasite,  175 

,  post-mortem.  175 

.  symptoms,  174 

Si;ruc,  415 

.  aetiology.  416 

nritl  Amoeba  colt.  416 

and  Rhabdonntia  irUtstinaUt 

416 

,  autlior's  view  of  pathology, 

424 

,  clothing  and  general  man- 
agement, 429 

.  death.  420 

,  definition,  415 

,  diagnosis,  424 

,  from  syphilis,  424 

,  diarrhoea.  419 

.  .  acute,  419 

,  chronic.  419 

drugs.  450 

,  Begg      on      santonin, 

430 

.  .  carbonate  of  lime,  430 

.  for  painful  mouth,  430 

,  dyspepsia,  418 

,  gastric  cases.  421 

,  geographical     distribution, 

415 

,  history,  course,  and  ter- 
mination, 419 

,  hyi)eractlvlty   of   digestive 

glands,  424 

.  Incomplete.  421 

,  Intestinal  cases,  421 

,  latency,  416 
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,  pathology,  423 
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,  pnst- mortem.  422 
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contu,  m 
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— *-,  — -  to  dyaeQlery,  420 
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'■ —  ,  aeoueliij,  293                      ^^h 

,,  stools,  419.  424 

• — "^  symptoms^  417 
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,  terminitt!i»n,  415.  413 

- — '  \  arsenic   In,   135                  ^^^H 

i  tongue.  4ia,  419 

Syncopal  mAlaria  attack,  83              ^^H 

,  IrfKtfiieiH,  4^ 

Syncope  caused  by  heat,  284           ^^H 

^^_^  __^  tiy  TO  Hit  cure,  425 
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,  -—  by    nitrient    enemats 
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^H 
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\                           425 
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. ^  Iti  bed.  425 
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toms,  427 

- — ',  ey^tlcercns,  666                          ■ 
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',  typ«a,  410 

Temperature  of  malArlat  lerer,            ■ 

,  vomMing,  419 

59,  61                                                      ■ 

— ,  when  to  send  the  patient 

Tertian  ague,  62                                          ■ 

to  Europe,  fl29 

— -   ,  yalue  of  periodicity  In             ■ 

.  without  dlaiThoea,  421 

dl^igno^H.  149                                  ^^fl 

Stained  tertian  rosefctBs,  52 
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Staining  of  malarial  blood.  46 
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the  rtaifeUAted  bwly,  50 
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Btalns  for  blood  films.  4S 
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'  offrtu,  5S4 
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oureuj,  584 
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Stegomyla,  123. 14Z 

5*?gmentatlon,  6S               I^^H 

— *  and    AnopTuloe,    polnta  of 
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dlpMjlncMon,  146 
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Texas  mttln  fever,  30,  35,  174,  710             I 
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1 
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Ticks.  711 

,  llfe-hlstory,  711 

Tinea  Imbrlcata,  685 

cause  a  lepldopliyton, 

685.  697 

.  a     trichophyton. 

685,  697 

,  definition,  695 

diagnosis.  687 

.  fungus.  ©97 

.  geographical  distribu- 
tion. 695 

,  prophylaxis.  698 

• .  symptoms.  *Kte 

,  treatment,  697 

Toxin  of  malaria  pHrasite,  61 
Travelling  vermicula,  21 
Trematodes   663 
TrichocephnI ut    dispar,    312,    320, 

638.  642 

.  ova,  640 

trichimtu,  642.  637 

Trlchomycose  nodulaire,  703 
Trichomycosis  nodosa.  703 
Trichorexis  nodo^^i.  703 
Tropical  abscess.  458 

diarrhoea,  415 

liver,  432 

and  hepatitis,  433 

associated  with  dysen- 
tery, 436 

,  Carlsbsd      treatme-nt, 

434 

.  causes,  432 

• .  chronic.  434 

,  diet,  435 

,  first  stage.  433 

in  Europeans.  432 

,  second  »-l'»ge,  433 

,  stools.  433 

,  symptoms,  433 

,  treatment,  434 

sloughing  phagedeena.  673 

,  flBtioTogy,    673 

,  definition,  673 

,  geographical   dis- 
tribution, 673 

,  symptoms,  674 

,  treitment,  675 

Trypanonoma  Brucei.  131,  182 
• fnuiperdum,  184 

Ernn^',  182 

hominis.  185,  1F6 

Lfirini.  182 

Houfjfti,  ]P4 

ThfiUri,  184 

Trypanosomiasis,   177 

and  malar!4»l  cachexia,  185 

,  author's  case,  179 

— .  Forde's  case.  178 
— ,  history,  177 

,  parasite.  181 

,  treatment,  185 


I  Tunnel  disease,  645 

I  Tuntun.  645 

I  Twin  cresoenta,  12 

I  Typho-malarlal  feverj^52,  267 

i  ,  diagnosis,  269 

!  .  dormant  malaria.  268 

I  ,  meaning  of  the  term, 

'         267 

,  microscope  In,  268 

,  not  speclflc,  267 

' .  prognosis  and  manage* 

I         ment,  270 

: ,  quinine  In,  268,  270 

1 ,  serum  test  In,  268,  270 

— : — ,  symptoms.  268 

' ,  types  of  oases,  268 

,  Typhoid   fever    In    the  tropics, 

'263 

.  aitlology,  283 

,  and  malaria. 

I         263 

,    antityphoid 

Inoculation,  265 

I .  artificial  Im- 

I         munlsation,  266 

!  .  geographical 

distribution.  265 

I ,  high  rate  of 

J         mortality  among  Europeans, 
265 

I ,  Immunity  by 

habituation.  263 

! ,  native      im- 
munity, 264 

remittent  fever,  78 

I  n.  V 

!  Ulcerating  granuloma  of  the  pu- 
I         denda,  536 

! ,  advance  of.  536 

i ,  aetiology,  538 

,  age  and  sex.  536 

I ,  diagnosis,  538 

, .  from    malig- 

I         nant  ulcers,  538 

I .  from    syphl- 

I         lltlc  ulcers.  539 

, .  gf  ographlcal  dls- 

'         trlbution.  536 

I .  histology.  538 

' in   male   and   fe- 

I         male.  537,  538 

, ,  onset,  536 

,  symptoms,  536 

I ,  treatment,  539 

, by    Conyers, 

I         540 

Uncinaria  diMdenalit,  638.  645    • 
Unclassed  fevers  of  the  tropics, 
297 
!  Urethral  fever,  151 
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Urethral  fever,   diagnosis   from 

chronic  quotidian,  151  i 
. from    lymphangi- 
tis, 151 

. from      Mediterra- 
nean fever,  151 

— , from  tuberculous 

disease,  152 


Vacuoles  (malaria  paraaite),  41, 

43 
Varicose  groin  glands,  569 
Voneno-sallvary  gland,  25 
Ver  du  Cayor,  710 
,  larva,  710 

macaque,  709 

,  eggs,  710 

- — ,  larva,  709 

Verruga  poruann,  533 

,  eruption.  553 

,  geographical  distribu- 
tion, 533,  534 

in   domestic    animals. 


534 
,  initial  fever.  553 

like  malaria.  533 

like  yaws,  533 

.  sjiontaneous      haemor- 
rhage, 534 

,  treatment,  535 

,  tumours    on     mucous 

surfaces,  534 

Vitiligo,  606 
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Washerman's  Itch,  6P2 
Water  Itch.  6-59 

pox,  659 

sores.  659 

Wood-lire,  711 

,  life-history,  711 


Yaw.  the,  522 

,  cliaracti-ristlcs  of  typical, 

522 

,  evolution  of  large,  524 

,  involuthm  of.  524 

,  maximum  development,  325 

,  Nlcliolls  on    522 

.  not  sensitive,  524 

Yaws.  520 

,  aetiology.  529 

.  age,  sex,  occupation,  race,  '  .  du  ration 

529                                                             I)erio(l.  192 
and  lupus  vulgaris,  528         i ,  eruptions,  198 


Yaws,  concurrent  syphilis,  527 

,  contagion  and  heredity,  529 

,  contrast  with  syphilis.  530 

.  Daniels  on,  520,  521,  527 

,  definition,  520 

,  diagnosis,  530 

,  distribution,  528 

.  duration    and    recurrence, 

526 

,  eruption,  522.  523 

,  first  lesion,  521  KnoU) 

.  foot,  525 

,  general  health.  527 

-  ,  geographical  distribution, 
520 

,  Incubation  stage,  521 

,  Initial  fever.  521 

,  local  treatment.  532 

,  morbid  anatomy  and  patho- 
logy, 529 

1 — ,  mortality,  528 

.  Nicholls  on,  521,  525.  528 

,  nomenclature  of  West  In- 
dians, 526 

,  onychia,  525 

,  persistent,  527 

,  primary  sore,  528 

,  prophylaxis,  531 

,  relaMonshlp     to     syphilis, 

527,  530 

,  sequelffi.  527 

,  stage  of  furfuriceous  des- 
quamation, 522 

,  symptoms,  521 

,  treatment,  531 

,  with  drugs,  532 

,  tumours  on  the  skin,  530 

,  ulceration,  525 

Yellow  fever,  a  place  disease,  189 

,  a  slilp  disease.  189 

,  letlologlcal  parallelism 

between  malaria  and,  196 

!  ,  bile  pigments.  199 

!  ,  black  vomit.  199.  200 

-: — ,  cases    In   France   and 

England,   187 

,  causes  of  endemlcity, 

191 

conveyed  by  Steffomifia 

fatciata,  194 

,  danii»ness  favours,  188 

,  death.  200 

,  definition,  187 

.  destruction  of  mosqui- 
toes in  houses   207 

,  diagnosis,  202 

.  from  bilious 

h«?mogloblniirlc  fever,  203 
.  from    bilious   re- 
mittent, 203 

of    infective 
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Yellow  lever  follows  the  line  of 
communication.  189 

,  frost   i^tops    epidemic, 

188 

,  ge<^raphlcal  distribu- 
tion. 187 

germ,   192 

.  Bacillus    icUroidtt 

of  Sanarelli,  192 

,  CryptococcuM    zan- 

thogenicus  of  Frelre,  192 

,  mosquito  the  In- 
termediary and  diffusing 
agent.  194 

,  nature    Indicated 

by  epidemiology,  195 

not  a  bacterium, 

192.  194 

not     transferable 

by  recently  infected  mos- 
quitoes, 195 

occurs      In      the 

blood.  193 

.  protozoal  nature, 

196 

,  Tefragffxui     febrig 

fava  of  Flnlay.  192 

— y  germs  portable  In  fom- 

ites  and  mer;'tiandise.  189 

,  hfrmorrliage,    199 

,  Icterus  of  the  sclerae. 

198 

,  immunity  acquired  by 

prolonged  residence  or  pre- 
vious attack.  190 

,  incubation  period.  151 

, preceding 

epidemic  extension.  192 

,  Influenc3  of  atmo- 
spheric temiterature.  188 

.  Initial  fever.  196,  200 

,  man-of  war  disinfec- 
tion. 206 

pathological    anatomy. 


201 


202 


.  brain.  201 

,      Intestines. 

.  kidneys.    202 

.  liver.   202 

,  skin.  201 

,  stomach.  202 

pf  rlod  of  calm.  196.  2'TO 
..  „    reaction.  196 


Yellow   fever,  post-mortem,  199. 
203 

,  prevention       of       its 

spread  to  Asia,  207 

,  prognosis  and  mortal- 
ity, 200 

,  prophylaxis,  205 

. by  extermlnatlm 

of  mosquitoes,  205 

,  by  sanitation,  205 

,  protection   from    mos- 
quitoes. 207 

,  race     as     influeacing 

susceptibility.  191 

.  relapse.  200 

,  rigor,   196 

.  ship  disinfection,  206 

sometimes     epidemic, 

189 

.  stage  of  reaction,  200 

.  Sternbc*rg  on  the  tem- 
perature. 200 

,  symptoms,  196 

.  treatment,  205 

,  by  feeding,  204 

.  by  nutrient  ene- 

matA,  2^5 

, by  stimulants,  204 

.  of    returning   ap- 
petite, 204 

.  of  vomiting,  204 

,  ,  Sternberg's,  205 

, with  antipyretics, 

204 

.  with  bafhs,  203 

,  urea.  199 

.  urine.  198.  200 

.  usually     a     sea-coast 

disease.  188 

Yeman  ulcer,  673 


Zone  of  free  hiemoglobln,  59.  42 
heaped  up  corpuscles,  58 

rouleaux,  39 

scattered  corpuscles,  38 

,  single-layer,  38.  40  * 

Zygote  st^gc  of  malaria  parasite, 

25.  28 
Zygotoblasts  (malaria  parasite), 

28.  29 
Zygotomeres  (malaria  parasite), 

28 
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